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KENT-MOORE... 


Engineers and Manufacturers of Special-Purpose Tools for Servicing 


Automobiles + Trucks + Busses * Aircraft + Diesel Engines + Rail and Marine Equipment 


ment and manufacture of Special - Purpose 


MOBILITY has become an important 


national asset. It is basic to our econ- Service Tools, Time - saving, labor - saving, 


, , , . arts - saving tools whi > ial i 
omy, essential to our security. Yet its P aving tools which are essential in the 
: ; maintenance of nearly every type of vehicle 
ultimate value ...its total worth... ; : ; 
1 nel h : - + « automobiles, trucks, busses, aircraft, 
, ? $s ‘ é : . : 
depends entirely upon the existence of Diesel engines, rail and marine equipment, 


adequate service tools and equipment. 
ON REQUEST—a new illustrated brochure out- 


For over 30 years, Kent-Moore has lining the special facilities maintained by Kent- 


engaged exclusively in the develop- Moore to help maintain American Mobility, 


Kent-Moore Organization, Inc. 


Executive Offices: GENERAL MOTORS BUILDING + DETROIT 2, MICHIGAN 


Factories at Jackson, Michigan © Representatives in Principal Cities 


Founded 1920 
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90,000 Ibs. Steel 1800 Ibs Rubber 200 Ibs. Copper 60 Ibs. Cotton }0 Man Hours 
have “guns and butter’ ... tanks and new cars. 
If we want both...if we want strength and 

a richer life in an uncertain world, skill and speed 
individual and collective-—must be the daily 


Your Choice: 1 Tank or 30 New Cars. Both re- 
quire equal amounts of steel, tooling and man 
hours. But Americans may not have to make a 
choice... barring an all-out war. 

Skill and Speed in our mines, our mills, our concern of each and every one of us. 


Above figures are given with due regard t 


factories will determine whether or not we can 


AMERICAN MACHINE & FOUNDRY COMPANY 


Executive Offices, 511 Fifth Avenue, New York 17,N.Y¥ 


AMF does it better—automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT 
FOR THE ARMED SERVICES: Antennae and drive units for radar FOR INDUSTRY: Tobacco processing equipment, cigarette and cigar 
systems « automatic loaders for Army and Navy weapons: elevating machinery « AMF and Union bakery equipment « automatic pinspotters, 
and azimuth mechanisms « cooling fans for Army tanks « airplane parts bowling equipment and supplies « DeWalt power saws « Lowerator dis 
mobile ovens « electronic training devices * naval ordnance « rolled pensers « Oakes continuous mixers « stitching machines « Wahistrom 
and weided steel products « various special military developments chucks and tappers * Roadmaster bicycles « Cleve-Weld tire rims 
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Here’s the 
“Inside Story” of 
CONTINENTAL 

CUSHIONED POWER 


TEmvi 4 





Model HD.260—4-cylinder—Open Power Unit. 
25 to 50 shaft horsepower for intermittent duty. 
20 to 40 shaft horsepower for continvous duty. 


Top view of combustion chamber, showing 
Dyna-Cell (A), turbulence chamber (8) and 
nozzle (C). A definite portion of fuel charge 
from nozzle enters Dyna-Cell 








Continental Cusuioned Power Combustion Chamber with 
aa ane Dyna-Cell (see diagrams at left) not only gets ALL the 
before piston reaches top of comprewion « power from the fuel, but smooths and prolongs the power 
SeeGe & Ged samutety by impulse, preventing the development of destructive peak 

pressures usual in engines of Diesel type. This avoidance 

of extreme pressures lengthens engine life. It speeds and 
simplifies service, by permitting wide interchangeability of 
parts between Red Seal Diesel and gasoline models. More- 
over, the weight-to-horsepower ratio is unusually favorable, 
a consideration of great importance in many applications. 
Choose Continental Cushioned Power Diesels for lower 


costs . . . longer useful life. 


. to be released through metered opening 
during the piston’s downstroke. Thus, peok 


greneres aro converted Sie eat ‘Wlow REMEMBER, GOOD EQUIPMENT IS BETTER WITH CONTINENTAL RED SEAL POWER 


Continental Motors {[orporation 
MUSKEGON, MICHIGAN 
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FOR LOW-COST PLANT EXPANSION 


THAT’S PLANNED FOR THE YEARS AHEAD 


--.- More and more companies 


are joining the trend to 


Standard Buildings by LURIA 


Speed of delivery and erection are 
mighty important factors in today’s 
industrial construction. But the life 
expectancy of a building is equally 
important — if not more so — when 
you figure your building costs on a 
per year basis. 

Standard Luria 


have proved to be the practical 


Buildings by 


solution to both of these building 
problems. They save valuable time 
because they are already engineered 
for you—completely shop fabri- 
cated by modern mass production 
methods — delivered to your build. 
ing site and quickly erected by 
trained crews. And the Luria 
system of standardization is so flex- 
ible that you can meet your exact 


requirements from a low-cost 


standard line. 


What’s more, Luria Buildings 
are rugged, permanent steel frame 
structures designed for real long- 
range economy — buildings that will 
be a creditable addition to your 
plant long after the present emer- 
gency has passed. 


Wherever new buildings are 
needed — for manufacturing, stor- 
age, distribution, sales and service 

Luria can help you save time, 
effort and expense all along the 
line. For further details, send for 
our new 20-page catalog on the 
complete line of Standard Buildings 


by LURIA. 


LURIA ENGINEERING CORPORATION 
500 Fifth Avenue, New York 18, N.Y. 


District Offices: 


Atlanta Boston Chicago Philadelphia Washington, D.C. 
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HAVE YOU 
SEEN THIS NEW 
IT TELLS BOOKLET? 


HOW TO DO THE 
HARD JOBS 


Better cleaning cuts costs in aircraft production. This 48-page illustrated booklet outlines all 
the big cleaning jobs. Have you seen the latest Oakite recommendations on: 


{| How to clean aluminum in preparation for anodizing? See page 4. 
{| How to prepare aluminum for spot welding? gas welding? heliarc welding? 
See pages 10 to 14. 
| How to remove welding flux? See page 14. 
How to prepare aluminum for painting? See page 15. 
How to clean aluminum before and after heat treating? See page 20. 
How to strip paint from aluminum? See page 22. 
How to clean magnesium? See page 27. 
How to select and install cleaning tanks, rinse tanks and sprays, and spray-washing 
machines? See pages 31 to 35. 
{| How to treat water in paint spray booths? See page 36. 
{| How to clean engine test cells? See page 40. 


FREEw.:.. for your copy of the booklet. You'll find 
added interest in the Oakite Aluminum-Cleaning Chart 
covering the cleaning, etching, de-smutting, de-oxidizing 
and pre-paint treatment for many alloys. 


OAKITE PRODUCTS, INC. 


yauized INDUSTRIAL Clean, 27 Thames St., New York 6, N. Y. 
4 


Send me a FREE copy of your booklet “How to Clean Metals in 


Aircraft Production.” 


METHODS * e ae 


Technical Service Repr ‘ located in 
Principal Cities of United States and Canada 











Company — 


Address 
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GUIDED MISSILES have become 
one of the major military 
elements in the over-all 


tactical defense picture. 


Troops of the U. S. Army are 
being trained in the handling 
and application of these ground- 
to-air missiles, designed and 
produced specifically for tactical 


training purposes by Fairchild. 


This program, forming the 

basis for future use of missiles 
requires specialized training 

on these specialized weapons. 
‘Fairchild experts and equipment 
are playing their part in this 
basic tactical missile training 
program for the use of this 
effective defense weapon of 


the future. 


ARES 


Fa 


AIRCHILD 


FARMINGDALE, N.Y. 


Fairchild Aircroft Division, Hagerstown, Md 
Fairchild Ergine, and Stratos Divisions, Form ngdole, N. Y 


~ 7 - 
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the best. 
brake is 





<>’ brake is 


Performance Proven in World War Il and 


Accepted by Ordnance Men Everywhere for 
* RELIABILITY * ECONOMY 


* FASTER SPEEDS... 
* SAFETY GREATER CONTROL 


* LESS MAINTENANCE * DRIVING COMFORT 
BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY, ELYRIA, OHIO 
September-October, 1951 





Only PARh 


' 


: 


0) u a 


, offers you 


ei 


in solving problems _~ 


in cold drawing 
and cold 
extrusion 


<> 


— 
- Lt 
Use of Bonderite to improve difficult 
drawing began 10 years ago, established a new and 
accepted technique. In laboratories and mills Parker 
research and field engineers worked with manufac- 
turers to perfect this method. Parker's affiliate in 
Germany,* leader in development of the technique 
in Europe, has constantly added its knowledge and 
experience. 
Every year, and every installation, has contributed to 
Parker knowledge and practical experience — and 
recognition as authorities in this field of metal 
treatment. 
90% of all cold drawn seamless steel tubing is treated 


with Bonderite as an aid in drawing. 





*Metallgesellshaft, Frankfurt 





Advantages of Bonderite in cold drawing and cold 
extrusion are many and worthwhile: Faster draw- 
ing; heavier reductions; longer tool life; reduced 
metal-to-metal contact; reduced galling and welding 
because Bonderite acts as an anti-flux; less scrap; 
fewer rejects, and greater over-all operating economy. 
Do you have cold drawing or cold extrusion prob- 
lems? Take advantage of the 10 years’ knowledge 
and successful heavy-production experience of the 
leader in the field! Write or phone Parker today! 





COMPLETE DRAWING SERVICE—Parker has 
everything you need—cleaners, rinses, Bonderite, 
and lubricants—all of them keyed to superior cold 
forming. Plus expert engineering guidance. Write 
for full information. 











Bonderite, Parco, Parco Lubrite—Reg. U.S. Pat. Of. 


2165 East Milwaukee Avenue, Detroit 11, Michigan 


BONDERITE—Corrosion Resistant Paint Base + PARCO COMPOUND—Rust Resistant » PARCO LUBRITE—Wear Resistant for Friction Surfaces 
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The gear on this automatic transmission reverse drive sleeve is 2% 


in 
It is being shaved on this Red Ring Diagonal Gear Shaving Machine 
equipped for fully automatic loading at a rate of from 165 to 
200 per hour, removing .0025” to .0015” of stock on tooth 


diameter with a 7%” face, 33 teeth and 14 normal D.P. 


thickness. Rates up to 300 per hour have been recorded on smaller 
automotive transmission gears 


Automatic loading gives you not only the highest production rates 
shaved in 


but it also minimizes operator fatigue and assures extremely close 


tolerance gears with ordinary machine operators—no special 
skill is needed. 


2? seconds 


SPUR AND HELICAL 
GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING 
AND ELUPTOID TOOTH FORM 


LITERATURE 


TOMATI 


5600 ST 


NATIONAL BROACH AND MACHINE CO. 


DETROIT 13, MICHIGAN 
LARGEST PRODUCER OF GEAR SHAVING 
September-October, 1951 
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GOLD COMET TRUCKS 


The “Eager Beaver’’—new Model M-34, 2'4-ton, 6x6 truck for the Ordnance Corps, U. S. Army 


“EAGER BEAVER” CONQUERS MUD AND 
MUCK WITH REO GOLD COMET POWER 


Day in, and day out, new REO Gold Comet 


Day in, and day out, the U. S: Army Ordnance 


Corps’ “‘Eager Beaver’ with REO Gold Trucks are slugging it out with commercial 


trucking costs, too, cutting them to ribbons! 
REO rock-bottom economy and greater earn- 


ing ability put up to $2160 more in a trucker’s 


Comet Power can slug it out with the elements 
. mud and mire, cold and heat, steep hills 


and rough cross country, water so deep it sub- 
pocket each year for every truck he replaces 


with a REO! 


For both military and commercial hauling jobs, 


merges the engine! 
Day in, and day out, REO’s rugged stamina 


and phenomenal performance wins a unanimous 


decision over its formidable natural opponents. the vehicle that’s right is REO. 


7 (oo 


_. .SHIP VIA, TRUCK. 
—J) 


REO MOTORS, INC., Lansing 20, Mich. 





TRUCKS AND BUSES 
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BEFORE YOU BID 


Specification 
Finishes 


@ Immediate quotations on practically all Govern- 
ment Specifications, including Federal and Military. 


@ Prompt, dependable help with any problem involv- 
ing application of specification finishes. 


@ Finishes custom-tailored to your requirements. 


THE GLIDDEN COMPANY 
Dept. R-951 a 11001 Madison Avenue e Cleveland 2, Ohio 


Factories and Sales Offices in: Chicago (Nubian Division), Cleveland, Reading, Pa., Minnea- 
polis, New Orleans, St. Louis, San Francisco. In Canada: The Glidden Company Limited, 
Toronto, Ontario. Sales Offices in: Atlanta, Boston, Detroit, Los Angeles and New York City. 


Glidd rn 
> — 
“ Glidden ? 
Sere 
BACKED BY EXPERIENCE GAINED FROM TWO WORLD WARS! 
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> Bale employs eleven 


Departure ba bearings in Double Row Snap 
ous positions for smooth opera- Ring Bearing. For 
heavy combined 
loads in either 


and long machine life. 
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NEW DEPARTURE BALL BEARINGS 


NEW DEPARTURE DIVISION OF GENERAL MOTORS BRISTOL, CONNECTICUT 
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i OF CONCRETE PAVING EQUIPMENT 
| LAW FOR HIGH-SPEED CONSTRUCTION 
\ KNOX OF ROADS AND AIRPORTS 





é Ce 


Pie” 2 
STEEL CURB AND 
GUTTER FORMS 


from one reliable source= BLAW-KNOX 


WHEN the need is for speed in building roads and airports, do you 
NN D) U know the advantages of mechanizing your paving jobs with one 
“Complete Package” of equipment from one responsible source? 


TRAGE MARE AEGIS TERED 


BLACK TOP PAVER 
Assures Better Black Top 


Adnun advantages give greater accuracy 
where high-speed spreading is a must. 
The Adnun principle of Continuous Course 
Correction assures surface smoothness and 
uniformity of course thickness. Overlap- 
ping compaction 
means safer, 
stronger joints. 


@ You get every piece of equipment you need, from forms to paver 
to finisher, in one “Complete Package” ... a matched fleet of 
construction units integrated for high output performance. 

All your paving equipment is adequately prepared for shipment 
overseas, when specified. 

The “Complete Package” gives you 100% mechanization, with 
every step dovetailed and balanced for the assembly-line produc- 
tion that steps up the pace of the job. 

In addition, you get these one-source advantages ... you get all 
your equipment on one order, in one shipment, backed by one re- 
sponsible manufacturer. You have one source for prompt service 
on replacement parts. Paper work is held to the minimum! 

The Adnun han- This is the Blaw-Knox equipment package that built the overseas 

dies stone, slag, airports and roads in World War II, and has since been further im- 

cinder, sand or proved and coordinated into a high-speed ““Com- 

soil cement as plete Package” for any concrete paving job. 

well as black top. 


BLAW-KNOX DIVISION OF BLAW-KNOX CO., Farmers Bank Bidg., Pittsburgh 22, Po. 


New York « Chicago « Philadelphia « Birmingham « Washington « Sen Francisco 









Every Facility 
For Producing 
N Armor Plate 


reaay to assemble TT 
‘49 4° inclusive 
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“ARMOR PLAT, f 





Tremendous facilities make 
Standard Steel Spring 
your most economical 

and convenient 
supply source 


ABOVE: Edge preparation on section of armor plate 


BELOW: Torch cutting blanks salvaged from large sheets of armor plate to make 


smaller parts 


r) F i, 


Ne 


Our vast facilities, equipment and 
“know-how”™ permit the maximum 
utilization of steel for the defense 
program. Blanks and irregular sections 
cut from large sheets are all salvaged 
for use in fabricating smaller parts. 
Such end use of offal is possible 

only in plants where production is 
geared to a huge output such as ours. 
It saves critical steel, it saves money 
for our customers and it saves 
ordnance money. 

Whatever your needs for flat or formed 
parts, fully machined, in any shape, 

it will pay you to check Standard 

first. Write, wire or phone. 


d Steel Spring vom aa 


Standat 


ARMOR PLATE DIV 
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Planes... tanks... guns... shells 

. Shell cases or any one of a thousand and one 

other items that must be produced, as long as it can 

be pressed out of metal, there’s a W-S Press to do the 
job ... and more economically, too. 





W-S Medium and Deep Draw Presses do things 
faster. Rejects are virtually eliminated . . . present 
dies and materials can be used .. . one or more draws 
may be cut from a progressive operation, thereby 
saving man hours on the job... intermediate anneal- 
ing is often reduced or eliminated and total produc- 
tion time cut down. 





Designed for precision work and built for long service, 
these W-S Hydraulic Presses offer further advan 
tages in set-up, maintenance and tool life. Available 
in a large choice of pumping units and controls. It will 
pay you to investigate their flexibility. 


Other W-S Metal Working Presses include those for 
Forming, Flanging, Trimming, 

Forging, Coining, Hobbing, Ex- 

truding, Briquetting, Bending 

and Straightening. 


ro 
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HYDRAULIC MACHINERY DIVISION 


WATSON ~SIMMAAN 0s:vs 0 


Factory and Main Office: 164 Aldene Rd., Roselle, New Jersey 
Branch Office: 228 No. La Salle St., Chicago, Illinois 


REPRESENTATIVES Pittsburgh 19, Pa..... Stanley Berg & Co. 
, ’ Portiand, Ore... . .Machinery & Tool Supply Co 
Birmingham 3, Ala.....George M. Meriwether Rochester 12, WN. Y. Wetsen-Siltimen Co 





Dalles, Tex. ssseeeeeee Ml & R Sales Co San Francisco 7, Cal. . Schellenbach Mach. Tool Co 
Denver 2, Colo... ..Overgard Machine Tool Co. seattle, Wash... .Machinery & Tool Supply Co. 
Indianapolis 20, ind. . W. K. Millholland Mach. Co. Spokane 8, Wash.. Machinery & Tool Supply Co. 
Los Angeles 11, Cal......... H. M. Royal, Inc. St. Paul 4, Minn... .Anderson Machine Tool Co. 


Manufactured in Canada by—CANADIAN VICKERS, Ltd., Montreal 








W-S “COMPLETELINE” HYDRAULICS... THE SHORTEST DISTANCE FROM PRODUCTION TO PROFITS 
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BRASS AND COPPER WIRE CLOTH 
Have you a “DO” order? 


When you need Industrial Wire Cloth or Strainer Cloth 
for a Detense Order, your nearest Chase Warehouse is the 


place to inquire for it. 


Chase Brass and Copper Wire Cloth is available in 
meshes from No. 2 to No. 100 and in varving gauges tor 
a wide variety of industrial uses. The mesh is uniform and 


the wires double crimped to keep openings square and true 


One of the 23 Chase Warehouses or the tour Chase Sales 


Offices will give you full information on the type of wire 


} 
cloth best suited for your production problem. Send the 


coupon below for tree Chase book describing the full line 


ot Chase Brass and Copper Wire Cloth. 


Chase Pp: BRASS & COPPER /: 


¢ 
Rows 


WATERBURY 20. CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
e The Nation's Neadquarters for Brass & Copper 


- Albanyt Chicago Denver? Kensas City Mo Newark Pittsburgh San Franc sce 
Atianta Cincianat Detrot Los Angeies New Oiieans Prov dence Seattle 
Baltimore = —- Cleveland Houston t M \waukee New York Rochester! Waterbury 
Beston Dallas Indanapols = M-nneapo! s Ph iadeiph a St. Lows t sales off.ce only 





Chase Brass & Copper Co., Dupt. OR91051 
Waterbury 20, Conn 


K 


Name 

Position 
FREE Chase Book lists mesh 
diameter of wire, per cent 
of open area, weight and Address 
other important data. 


Firm 


City 
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Fhe Reopenng of 
a « Ma or Producer € f 


MALLEABLE 
IRON CASTINGS 


FORT PITT of Meckees Rocks, Pa., for 
sntury a leading U.S. producer of hi 
lleable [ron Casti 
y is now in a posi 
y schedule. 


ol 
gh 


more than half a c¢ 

quality Ma 
This foundr 
rompt deliver 
es department is urged in 


igs, IS again 

in operation. tion to fill your 
orders on ap 

iate contact with our sal 

an early 

oduction lines. 


Immed 
and continuous 


order to assure 

supply to your pr 
lled on a 
r in which they 


r inquiries to. - - 


ed” 


Inquiries will be han “first come first sery 
1 the orde 
Direct you 


are received. 


basis 


E IRON DIVISION 


ITT MALLEABL 


Sled Trading Co poration 
PHONE FEDERAL 1-1100 


FORT P 


Pp. Oo. BOX 505 ° PITTSBURGH PA. * 


FOR 50 YEARS A DEPENDABLE PRODUCER oF MALLEABLE 1RON CASTINGS 
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In one respect at least, Delco Radio is like our fine- 
feathered friend, the ostrich . . . too conspicuous 
to be overlooked. You see, Delco radios are in use 
everywhere today . . . in countless thousands of 


passenger cars, trucks, buses and other vehicles. 


Yes, the same assembly lines that turned out vast 
quantities of radio and electronic equipment in 
World War II are now producing for peace at an 
even greater rate . . . nearly 2,000,000 radio sets 
in 1950 alone! 


Our object in telling you this? It’s simply to let 
you know that Delco Radio is better equipped 
than ever to produce for America’s armed forces. 
Our special talents, rich experience and broad 
facilities are now, as always, at Uncle Sam's dis- 


posal. Delco Radio Division is reporting for duty! 


Delco Radio 


DIVISION, GENERAL MOTORS CORPORATION 
KOKOMO, INDIANA 


yew 
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Their Experience is an Invaluable Asset 
in Today’s Defense Effort 


They have won the right to per- 
form_now on defense contracts, 


Whenever the accent is on speed 
and thoroughness, men who are 
wholly familiar with the problem 
are called upon. In World War 
II, when military vehicles were 
needed fast, Fruehauf engineers 
designed 126 specific units for 
the job—101 of them were pro- 
duced in Fruehauf plants, the 
remaining 25 by competitive 
manufacturers. 

These men are still on the job, 
designing Trailers for civilian 
and military use ... working to 
provide hauling equipment to 
keep the civilian economy mov- 
ing and the military supplied 





and are doing so. 

One group of men cannot do 
the whole job—nor can one seg- 
ment of an industry. It takes 
help from many other manufac- 
turers to supply necessary com 
ponent parts and basic materials 
Large plants keep small plants 
running. And small plants make 
the larger ones strong. Fruehauf's 
2745 suppliers are playing just 
as important a part as Fruehauf 
Fruehauf Trailer Company, Detroit 
32, Michigan. 


EVERYBODY Shares in a UNITED Defense Effort 


FRUEHAUF Frasers ...i::ccsnow- 








wei Preumatic ‘ Our 
"ght over 4 Great ores oe distribute 
ore it reaches rh Surface _ 

Pevemens 
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GET THESE BASIC HELPS 
ON ALUMINUM 


Alcoa booklets and films can save you countless hours in 
specifying, designing and training your men. They are a 
condensation of Alcoa's 63 years of aluminum knowledge. 


The key to Alcoa's technical library is a folder which lists 
and explains all booklets and films. Ask your local Alcoa 
sales office for a copy. Or write: ALUMINUM COMPANY 
OF AMERICA, 850] Gulf Building, Pittsburgh 19, Penna. 


RIVETING ALCOA ALUMI. 
NUM. Detailed information on 
methods, equipment; including riveting cluminum and its alloys 
tungsten-arc welding . 130 po. Covers joint strength, alloys, 
52 illus. 18 tables. methods. 56 pp. 19 illus. 


WELDING AND BRAZING 
ALCOA ALUMINUIA, Manual 


eee - 


FORMING ALCOA ALUMI- 
NUM. Explains various methods 
and discusses forming chorac- 
teristics of aluminum alloys. 64 
poges. 11 tables. 2! illus 
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FINISHES FOR ALCOA 
ALUMINUM. Mechanical, chem- 
ical, electro-chemical, electro- 
plated, and organic finishing 
methods. 59 pp. 40 illus 


ALCOA ALUMINUM AND ITS 
ALLOYS. Fundamental informa- 
tion, with tabular data on chem- 
ical ond physical properties, 
tolerances. 168 pp. 55 tables. 


MACHINING ALCOA ALUMI- 
NUM AND ITS ALLOYS. Dis- 
cusses best tools, methods, and 
equipment; cutting speeds and 
feeds. 68 pp. 6 tables. 21 illus. 


ALCOA ALUMINUM IN 
AUTOMATIC SCREW MA- 
CHINES. Tool design, set-up, 
chip control, deep-hole drilling, 
other machining. 95 pp. 
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IT’S ALREADY INSULATED! 

AMP PRE-INSULATED DIAMOND GRIP 
TERMINAL* U.S. Patent Nos. 2,410,321; 
2,379,567; 2,205,111; 2,468,169; other 
U.S. patents pending 


FOR SOLID WIRE! 
AMP SOLISTRAND* TERMINAL 
U.S. patents pending 


o 


AIRCRAFT-MARINE PRODUCTS INC. 
2100 Paxton Street, Harrisburg 3, Pa. 
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EATON — 
ROTOR PUMPS | 


Provide a low-cost source of hydraulic 
power for a wide range of automotive, 
industrial, and farm implement applica- 
tions. Outstanding characteristics are: 
long life, quiet operation, high mechani- 
cal efficiency, and easy maintenance. 
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EATON MANUFACTURING COMPANY 


GENERAL OFFICES: CLEVELAND. OHIO 
ae Cp ae es) 
Sump Yivision 


9771 FRENCH ROAD ° DETROIT 13, MICHIGAN 
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ALL FULLY INFORMED ON SPECIFICATIONS 
AND REQUIREMENTS OF ALL GOVERNMENT BRANCHES 


. 
® . 

Strategically located to serve suppliers of all government services, Wirebound Box 
manufacturers are in excellent position to meet your shipping container needs; Parts 
boxes, equipment crates, over-packs and food containers are but a few of the multitude 

of uses for which Wirebound containers are adaptable. Wirebound manufacturers 
are informed, experienced and technically trained to design, produce and 
pre-test scientific containers for each use. Make it a point to consult r 
your nearest Wirebound supplier or write for full information 
. . 
Wirebound Box Manufacturers Association 
Room 1163, South LaSalle Street, Chicago 4, Illinois*® 
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CYUNDE® BOX 


MMERSION MEATER BOX 
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BOXES & CRATES 
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No more grinding edges like 
these on armor plate! 


Now-—the Acetogen Process allows you to 


the most difficult bevels on armor plate fo exac 


tolerance- 


flame 


‘ 


and slash the cost of plate-edas 


preparation by many dollars per ton 


At last, precision flame-cutting of 
armor plate is a reality! Because 
of its startling accuracy, 
versatility, and operating 
characteristics, the Acetogen 
Process drastically slashes 
plate-edge preparation costs! 
YOU SAVE MAN HOURS' Intricate 
bevels and cuts need no longer 
be slowly ground—they can be 
quickly flame-cut to +'« 
tolerance. 

Y AVE CAPITAL INVESTMENT! You 
don’t need large, expensive 
grinding machines, or elaborate 
paraphernalia. The Acetogen 
utilizes standard, 
low-cost 


Process 
readily-available, 
equipment and tools. 

SAVE TRAINING TIME! Experi- 
enced flame-cutters become 
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qualified Acetogen operators 
within a few days. Novices 
learn quicker, too, because 
Acetogen gas is docile, easy to 
use, dependable, 

YOU SAVE FLOOR SPACE! You 
don’t need a whole depart- 
ment devoted to grinding. The 
complete job is done in your 
Acetogen-cutting department. 
Y SAVE HANDLING COST No 
need to move heavy plates 
from cutter to grinder; 
Acetogen does the job in one 
department, and with little 
moving of plates. 


The most convincing proof 
of these statements comes from 
some of the nation’s top com- 
panies—Henry Disston & Sons, 
Inc.; Baldwin-Lima-Hamilton 
Corporation: Fitzgibbons Boiler 
Co., Inc. These companies 
have continually been amazed 
at the speed, precision, and econ- 
omy of the Acetogen Process 





Why not put Acetogen to 
work cutting your armor plate? 
We will act either as consult- 
ants, or as sub-contractors 
doing the entire job in your 
plant. We invite your inquiry. 
Acetogen Fabricators, Inc., 822 
Commercial Trust Bldg., 
Philadelphia 2, Pa. 


YOU GET THESE SPECIAL 
BENEFITS ONLY WITH 
THE ACETOGEN PROCESS 


Armor plate of all thicknesses 


1 


flame-cut to + Vs'’ tolerance! 


Acetogen-cut plates are ready 
for welding without costly grind- 
ing, finishing, bridging, or beading! 


Single- and multi-bevels are as 


easy to flame-cut as square-edges! 


Acetogen-cut plates hove 
feather” edges... surfaces have 
sufficiently low Brinell to allow 


machining 











Hitting modern targets 
poses ever-new problems 





Increasing emphasis on speed and mobility in modern 


warfare intensifies the problem of destroying the ARMA CORPORATION 


target. It takes it out of the reach of the manual 254 36th Street, Brooklyn 32, N.Y 
ability and into the realm of electronics. Working SUBSIDIARY OF AMERICAN BOSCH CORPORATION 


closely with our Armed Forces since 1918 in 








pioneering and developing equipment to meet these 
problems, Arma is in the forefront in supply‘ng 


such precision instruments for our nation’s defense. 
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BREEZ 
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Connector Proble 


-o-We'll take it from HERE 


Good ideas for electronic circuitry sometimes run afoul 
of connector problems. Maybe existing connector units 
won't hold air pressure gradients, won't stand the heat, 
aren’t rugged enough for the job. Or maybe it’s a ques- 
tion of altitude, or under-water application. But if you 
can sketch the circuit, we'll take it from there. We’ve 
engineered so many special connectors, solved so many 
“impossible” problems, that whatever the requirements 
are, we can usually provide the answer. 


WRITE TODAY for specific information, or send us your 


sketches. We'll forward recommendations promptly. 


BREEZE 
Special CONNECTORS 


BREEZE CORPORATIONS, INC. 


41 South Sixth Street Newark, New Jersey 





Lightweight actuators for 
any requirement. 


Zz. 


Flexible conduit and ig- 
nition assemblies. 


“GO 
Job engineered, welded- 
diaphragm bellows. 


Aero-Seal vibration- 
proof hose clamps. 


Removable pins in Breeze connectors speed solder- 
ing, save time, trouble. Pins snap back into block. 
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EXPE 


is still a great teacher 


Anchor’s Engineering Know-How Provides the Experience in 


Design, Development and Production of Compact, Integral 


Space-Heating, Engine-Heating and Personnel-Heating Equipment 


Anchor Post Products engineering has successfully 


developed and is producing heating equipment that 
keeps America’s military equipment and personnel 
ready for action regardless of weather. Twenty year 
of automatic heating experience and thousands of man-hours 
expended in solving specific heating problems characterize 


Anchor's ability to produce the right heating for every job. 


Anchor’s engineering know-how has produced compact, 
independently 
and tanks that 
BTU’ 


operated 
faithfully 


s per hour on a minimum of gasoline, 


space heaters for trucks, 


15,000 to 


planes 


put forth from 100,000 


kerosene or fuel oil. 


From the same boards came the famous Fluid Heat 


matic engine preheaters that give instant 


auto- 
starts even though 
vehicles, planes or boats are faced with Arctic temperatures. 
Anchor's exclusive Vapor Entrained Combustion method, 


Pressure Atomizing method and Vertical Rotary Vaporizing 


method are quickly adaptable 


They provide an 


to any specific heating prob- 


lem almost immediate answer to military, 


marine or aircraft needs for adequate heat for equipment 


personnel with a minimum loss of space 


Anchor's experience is at your command. Our 


knowledge can quickly produce the answer either ti 
Fluid 


design and development of 


irough 
the adaptation of one of Heat's standard units or 
through specific units for 


cialized thermal requirements 
To find out how you can effectively meet the 
quirements of America’s mobile equipment, 


heating re 
tanks, tan 

stroyers, personnel carriers, planes and boat 
the Fluid Heat Division, 


Specif ations, 


Ss, write 


Engineering and Design Section 


ANCHOR POST PRODUCTS, INC. 
6805 Eastern Ave., Baltimore 24, Md. 


data and experience are yours for the a 


DESIGNERS AND MANUFACTURERS OF Space Heating Equipment - Fivid Heat Marine Heaters « Cargo Heaters + Coolant 


Suahact 





\ + Automatic Oil Heaters + Rotary Burners + Boiler Burner Units + Air Conditioning Heaters + Pressure Burners 
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FIRST aircraft “compound” en- 
gine to pass military acceptance 
test, Wright Turbo-Cyclone 18 
now powers two long-range 
anti-submarine planes. 

Lert: Primer lines of depend- 
able Bundyweld, in Monel, 
help many types of planes 
take off without warm-up 


Bundyweld — right tubing for new 
Wright aircraft engine (and others, too) 


bodies exceptional fatigue strength, withstands more 


pressure, is leakproof, too. 

Bundyweld bends easily, takes more bending with- 
out structural collapse or weakening. Its close tol 
erances and freedom from scale assure smoother 
production, save time and money. And our engi 
neers stand ready to unsnarl your knotty bending 
problems. We'll produce your parts, too. ready and 
right for your assembly line 
Whatever your needs, you'll find 
backward to answer them. Write: 
Company, Detroit 14, Michigan. 


The new 3250 horsepower Wright Turbo-Cyclone 
engine gets off to a flying start with the help of 
Bundyweld (Monel) primer lines—just one of 
many exacting new defense uses in which Bundy- 
weld, the top automotive tubing, also excels. 


Bundyweld’s advantages in almost any small- 
diameter tubing application stem from its patented 
construction. It’s double-walled from a single strip 
of Monel, nickel, or steel—with an exclusive bev- 
eled edge. It’s copper-brazed through 360° of wall 
contact. Bundyweld’s double walls are thinner 

—lightweight, yet amazingly strong. It em- 


os Bundyweld Tubing 


N 





we bend over 


Bundy Tubing 


DOUBLE-WALLED FROM A SINGLE STRIP 








WHY BUNDYWELD IS BETTER TUBING 
NOTE the exclusive 
potented Bundyweld 
beveled edge, which 
affords a smoother 
joint, absence of bead 
ond less chance for 


Bundywetd. ony lecka ge 


Bundyweld starts ot ao 
ingle stnp of basic metal, 
coated with a bonding 
metal. Then it's . . . 


continuously rolled 
twice around laterally 
into a tube of uni- 
form thickness, and 





Bundy Tubing D 
Bonk Bidg. 

Rutan & Co. 
Toronte 5, Ontario, 


b sand & 

e Chicago 32, iil. 
1717 Sansom St. 
Canada: Alloy Metal Sales, itd, 88! Bay St 
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ambridge 4 
‘Lapham: Hickey — 3333 W. 47th Place . 
Francisco 10, om. Pacific Metals Co, itd, 3100 19th St . Seattle 4, Wash 


SIZES UP 
TO %” O.D. 3 


passed through a fur- 
nace. Bonding metal 
fuses with basic 
metal, presto— 


double-walled and 
brazed through 360° 
of wall contact. 

42, Mass.: Austin-Hostings Co., inc. 226 Binney St. © Chattancoge 2, Tenn.: Peirson-Deckins Co, 825-824 Chattanooge 
ek zobeth, New Jersey: A. 8. Murray Co. inc, Post Office Box 476 © Philedelphic 3, Penn 
Eagle Metals Co. 4755 First Ave. South 
Bundyweld nicke! and Monel tubing is sold by distributors of nicke! and nickel alloys in principal cities. 
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ATOMS FROM OAK RIDGE COME TO DETROIT 


n the picture are handling 


active automobile parts 

on for their long-handled 
radiation exposure meter held 
it the 
It ill part of a new kind of 
it Chr 


man right—and thei 


ler Corporation 
str } u 
S. Atomic Plant at 


m ic 


cenginecrs send engine d 
tor points to the | 
Oak Ridge. Tenn 


rachoactive in the famous 


where thev are 
Atomic Pile 
Returned to Detroit, a “hot” point 


+ 


is mounted in a standard distributor, 


ind given a test run as though in your 


hundreds of 


ration for points to 


car. Ordinarily it takes 


hours of engine op 
wear cnough to be measured. But in a 
few minutes of this test, some 
transferred ft 
“hot” point enough to be 
sensitive Geiger 


radio 
ictive atoms ar mm the 
measured 
accurately by Counters 
where wear 


thus 
learn to develop better points that will 


In this way, we find out 


starts, and how and why, and 


run much longer without repl cement 
Similar tests, 


bearings 


using “hot” piston 
ind the like, are 


helping us to develop longer-lasting 


mngs, gea;4s, 


parts for cars and other vehicles, and 


improved ways of lubricating them 


Chrysler Ce 


dustry pioncet 


poration was an auto in 

in this peaceful use of 
atomic crgy. It’s one more example 
of the practical imagination that lead 
directly to the fine performance and 
mg life of the products we make. And 
another reason why our experience and 
skills are always read\ 


of challeng 


for a wide varieti 
g jobs—from cars and 
trucks and militarv vehicles to industrial 


n 


engines, heating and cooling systems 


and even railroad freight car trucks 


Practical IMAGINATION guides research at CH RYS LE R COR PO RATION 


PLYMOUTH, DODGE, 
Chrysler Marine & Industrial Engines 


Airtemp Cooling Heating Refrigeration 
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Dodge Job-Rated Trucks 


DE SOTO and CHRYSLER CARS and DODGE TRUCKS 
Oilite Powdered Metal Products 


Mopar Parts & Accessories Cycleweld 
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Build ¢ 
Quicker 


Quon 


FD 


et 
govt 
et 


Expanding Again with Quonsets! 5 


IDEAL FOR FACTORIES, WAREHOUSES, MACHINE SHOPS OR STORAGE BUILDINGS 


For additions to your present plant— 
or for new plants—Quonsets mean fast 
completion, economy of materials, 
adaptability to any use. Also, should 
plants need more expansion later, you 
can add Quonset to Quonset, according 


to the need. 


Made of N-A-X HIGH-TENSILE steel, 


Expansion Completed in 32 Days! Quonset 40 by 
240 feet increased facilities quickly for General 


Gas Corporation, Baton Rouge, La. 


Quonsets provide non-combustible 
construction and permanence far sur- 
passing less modern buildings. They 
require little upkeep—are easily main- 
tained. Let Quonsets serve you now. 
Write us today. 


GREAT LAKES STEEL CORPORATION in 


Stran-Stee! Division @ Ecorse, Detroit 29, Michigan 


STRAN-STEEL AND QUONSET REG. U.S. PAT OFF. 


NATIONAL STEEL wilig CORPORATION —— se 
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Engineering Data 


—_ an 


Ar WRITE FOR YOUR COPY 
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Reproduced from Original Bas-Relief, Cathedral of Toledo, Spain 


Heritage of the Centuries 


The Spanish city of Toledo in the Fifteenth Century was the world center 


of steel craftsmanship. Artisans forged and shaped and tempered 
outstanding instruments of peace and war. The immortal quality of their 
accomplishments lives on in the modern American city of Toledo. 

Here Spicer, backed by nearly fifty years of experience, 

maintains the centuries-old standards of fine steel artistry, with automotive 


power transmission equipment that is the “Standard of the Industry.” 





SPICER DESIGN 


assures integration into the vehicle 
































SPICER ability makes itself most apparent in the ultimate 

performance of vehicles using Spicer units. 

SPICER integrated design helps efficiently to transform 

power into payloads, through harmonious cooperation with all other 
motive units in the entire assembly. 

SPICER builds nearly a half-century of designing and manufacturing 
experience into its products . . . and backs these products with a service 
policy that assures long-range protection to the user. 


THE SPICER line meets a large majority of the power transmission needs in 


passenger cars, trucks, buses, tractors, rail cars, and railway generator drives 


47 YEARS OF 


* 
SPICER MANUFACTURING . Division of Dana Corporation + TOLEDO 1, OHIO AY (ea 


TRANSMISSIONS + PASSENGER CAR AXLES + CLUTCHES + PARISH FRAMES + STAMPINGS « FORGINGS « TORQUE CONVERTERS 
UMIVERSAL JGINTS + SPICER “BROWN LIPE” GEAR BOXES + POWER TAKE OFFS + RAIL CAR DRIVES + RAILWAY GENERATOR DRIVES SERVICE 








An example of 
STORED MOTION 
in which the energy of 
@ compressed spring 
is held until desired 
and then released to 
do its work. 





If it needs to behave like a latch, a lotk, or a linkage... 


we can design it...mass produce it... economically 


--»- WITH STAMPINGS! 


In the equipment you produce, can reasons why you'll find Standard locks on 

you use a carefully engineered mechanical many of the leading makes of new cars. 

motion to improve its performance... If this design experience and careful 

to make it easier or safer to use? If so, manufacturing approach suggest a possi- 

Standard may have something special ble solution for your ‘‘motion” problem, 

for you. we would like to discuss it with you. Our 
Our specialty is producing mechanical new booklet, ‘‘We 

devices that initiate a force or motion, Make Motions”, ex- 

transmit it, control or check it. We can plains our facilities 

build a latch, lock or linkage to unusually further. Why not 

close tolerances—by STAMPING—to write for a copy 

keep the price very, very low. These are today? 


THE MARK OF A 
SUPERIOR PRODUCT DEPT.D , GENERAL OFFICES: 2130 WEST 110 STREET + CLEVELAND 2, OHIO 


WE MAKE MOTIONS 
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N EW Sperry Signal Source 





A new Microline instrument, Model 555 
Klystron Signal Source, is an extremely well-regulated power supply. 
It features a continuously adjustable beam supply from 250 to 3600 
volts. In addition, a reflector power supply is continuously variable 
from 0 to 1000 volts, and a control electrode supply is continu- 2K25 3K27 QK-289 
ously variable from 0 to 300 volts. The versatility of this signal source — Png peg 
permits operation of low voltage as well as high voltage klystrons. 2K29 | 726A,B,C | QK-292 


Several types of modulation are provided with this instrument: sine 2K33 | QK-140 | QK-293 
wave at 60 cps, 0-300 volts peak to peak; saw tooth wave con- 2K39 | QK-141 QK-294 
tinuously variable from 600 to 1050 cps, 0-300 volts peak to peak with 2K41-| QK-142 QK-295 
ime; 2K42 | QK-143 | @K-306 

15 microseconds decay time; and square wave continuously KA 4 6 BL6 
variable from 600 to 1050 cps, 0-300 volts peak to peak with 5 micro- 2K43 | QK-159 6 BMG 
seconds maximum rise and fall time. A modulation selector switch 2K44 | QK-226 SRX-16 


on the front panel permits external choice of type of modulation. 2K48 | QK-227 X-12 
2K56 | QK-246 X-13 


Write our Special Electronics Department for further information on 2K57 | QK-269 X-21 
Mode! 555 as well as other Microline instruments. 


USABLE KLYSTRONS WITH 
MODEL 555 SIGNAL SOURCE 


2K22 3K23 | QK-277 

















DIVISION OF THE SPZRRY CORPORATION 


cpt GYROSCOPE COMPANY 


GREAT NECK, NEW YORK - CLEVELAND - NEW ORLEANS - BROOKLYN - LOS ANGELES - SAN FRANCISCO - SEATILE 
IN CANADA —SPERRY GYROSCOPE COMPANY OF CANADA, LTD., INTERNATIONAL AVIATION BUILDING, MONTREAL 
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~ A NEW WARNER ELECTRIC BRAKE 


Expressly for Low-Béd Trailers 


; 
oe 


EASILY STOPS 16,000 LB. AXLE LOAD ON 15” WHEELS 
IDEAL FOR OFF-THE-ROAD LOW-BED OPERATIONS 


This new, extra powerful Warner Electric Brake is spe- 
cially designed for the heavy loads, and unusual operat- 
ing conditions encountered by low-bed trailers. 12%” x 
5'2” size, this new brake incorporates the most advanced 
features of modern brake engineering — gives you an 
entirely new extra wide margin of safety. Its power is 
electric — allowing faster, smoother and safer braking. 
What's more this new brake is job-proven by more than 
20 years of successful operation of Warner Electric 
Brakes by leading tractor-trailer operators everywhere. 
You can get complete information on this new brake 
and the entire Warner Electric Brake line by writing 
WARNER ELECTRIC BRAKE & CLUTCH CO., 
Dept. O, Beloit, Wisconsin 
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Quick Facts on the New Werner 
Electric Brake for Low-Bed Trailers 


+ Only two flexible, small diameter wires lead to each brake 


— no hoses, diaphragms, pipes or tanks for under trailer 
mounting. 

Simple cable connection to tractor makes all necessary 
electrical contacts. 

Completely synchronized Warner System matches with hy- 
draulic or air brakes on tractor. 


“Vari-load” control pre-sets precise degree of broking 
power wanted 


Mounts inside 15” wheel — can be used with 7.50-8-25 or 
10.00 x 15 tires. 


WARNER 


THE ORIGINAL AND PROVEN . 


SINCE 1927 
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NEW REO “EAGER BEAVER” Army's newest six-by-six 
heavy duty utility vehicle and cargo carrier, Can 


\ South Wind “978” 


ishield keeps cab and pe rsonnel warm 


2's ton 
travel up 60° grades or under water 


lefrosts wine 


410 mm 
“0978's.” 


NEW “ACK-ACK" GUN CARRIAGE Mounts twin 
uns. Equipped with two South Wind 
gun turret 


anti-airerait g 


One for personnel heating inside. and one in the 


to heat the turret components 


NEW AIR FORCE REFUELING TRAILER Manufactured by 
the Heil Company of Milwaukee, Wisconsin. Has 5000 gal 
can deliver 600 gal. of fuel per minute. For fast, 


capacity 
that preheats the 


sure starting it has a South Wind “978° 


engine in its pumping compartment —from the inside Hose 


reel compartment, too, is South Wind “winterized.” 


eee 


NEW “FROST-FIGHTER™ 
FOR MILITARY VEHICLES 


Keeps Personnel Warm. . . Equipment 
Functioning Under Severest Weather Conditions 


-a Vast new 


armed might 
And now, 


Adding strength and mobility to U.S. 


array of versatile, efficient military vehicles! for im 
prove d starting power, top performance under severest weather 
carrying South Wind’s famous “978” mili- 


conditions, they're 


tary heater as standard equipment. 


Simplified in design. Compact. This rugged forced air heater 
preheats, heats and defrosts in any type of military vehicle 

in temperatures as low as 70° below zero. Dependably safe be- 
cause the combustion air system is completely separated from 
acting because warm 


the ventilating air stream. Always fast 


air circulation doesn’t depend on engine heat 


Built to Army Ordnance specifications, the “978” has been 


widely accepted by the Army for its winterization program 
And because of its many exclusive advantages, promises to be 
influential in guiding future designs for commercial car heat- 


ing, too. 


WRITE NOW for free information and complete details. See how easily this prac- 
tical heating system can be worked into vour own Ordnance program. Address 
inquiries to Stewart-Warner Corp., South Wind Division, 1514 Drover Street, 


Indianapolis, Indiana. 


STEWART-WARNER 


PERSONNEL usarine POMEL 
ENGINE AND EQUIPMENT PRE-HEATING 
WINDSHIELD DEFROSTING 
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Titefle 


ALL-METAL FLEXIBLE TUBING 





FOR VIBRATION 





FOR FLEXING 





FOR MISALIGNMENT 


You can't beat Titeflex for conveying liquids, gases or 
semi-solids when there is any kind of motion present. 
Here are the facts about this better-built flexible tubing: 


* Made in five metals — brass, bronze, stainless, Monel, 
Inconel. 

* Types and sizes to withstand heat to 1550°F. 

* Types and sizes for pressures UP to 6800 psi. 

* Supplied with any type of fittings— standard or special. 

* Stays flexible and stays tight under severe conditions. 


There's a style of Titeflex for almost every need —and 


Titeflex is all-metal, to last longer in any kind of service. 


Write for ¢ omplete « atalog. 


512 F 
RELINGHUYSEN AVENUE NEWARK 
5, NEW JERSE 
Y 


TITEFLEX 
FILLS TUBING REQUIREMEN 
September-October, 1951 fm. ee eo 
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e To Cut Costs... 
e Speed Production... 
e Improve Quality 


‘Cool your Cutting Oils“ 
7 CEM COULER/ 


With this self-contained cooling unit it is easy to hold 
cutting oil temperatures at practical working levels. Hot 
cutting oil is pumped from the machine through the Cem 
Cooler and returned to the machine at proper tempera- 
ture for maximum efficiency. 


One outstanding feature of the Cem Cooler is its abil- 
ity to handle two jobs simultaneously. It is constructed 
with two separate cooling lines, and can be used with 
two machines at the same time even though each is us- 
ing a different kind of oil. 

Because the Cem Cooler Evaporator is constructed with 
all stainless steel tubing, it can be used safely to cool 
cutting oils without danger of corrosion. It is thoroughly 
suitable for use with any machining operation such as 
boring machines, drills, reamers, lathes, screw machines 

..in fact, any place where it is desirable to hold down 
the temperature of cutting oil. 


This is an actual installation showing a Cem Cooler 
hooked up to a Pratt and Whitney deep hole driller 


Write today 


for detailed information 


e Closer Tolerances 
Use a Cem Cooler hook up ° Better Work 


with your equipment. You'll 


et these advantages right i 
get these advantages rig e Increased Production 


from the start. 





' 

! 

| 

| 

| 

| 

about the Cem Cooler 
' and its adaptability 
| 

| 

| 

| 

| 

| 








to specific jobs 





in your shop. 


e Longer Tool Life 


CROWN CORK & SEAL COMPANY 


Contract Division @ Baltimore 3, Maryland 
ORDNANCE 





the service arm 
of the nation... 


AF 
Pi\ 





T THE ELBOW of the nation’s mightiest fleets...in the 
A service departments of tens of thousands of America’s 
largest automotive repair shops...SUN Motor Testers and 
other SUN Scientific Testing Instruments are playing a vital 
role in strengthening the service arm of the nation to meet 
every emergency 
By substituting “Testwork” for “Guesswork”, over 50,000 
shops equipped with SUN Testing Instruments are helping 
to keep America’s transportation system rolling. They are 
prolonging the life of needed motor vehicles . . . are saving 


resentatives keep the 
Program in high gear. They provide 
on-the-job training for thousands of 
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hundreds of thousands of precious man-hours and conserv- 


ing the nation’s highly skilled manpower 


For over a score of years, SUN has applied this background 
of scientific knowledge to industrial, military and govern- 
mental needs. SUN produces literally thousands of precision 
testing instruments for the nation’s leading car factories, 


engine builders and other vital industries. 


Further, SUN stands ready and willing to work with any 
agency in strengthening the service arm of the nation. 


ELECTRIC CORPORATION 


60, Avondole Avenue, Chicago 31, Il! 


yearly they service nstant supply of highly skilled 
equipment and keep a nstant advanced operators, SUN a main- 
check on the efficiency of scientific 17 strategically located Tech- 


tains 1 
testing procedures. To insure a nical Training Schools, 





Efficient quantity feeding presents several prob- 
lems today. But these problems can be easily solved 
if you never forget this fact: the preparing and 
serving of meals is essentialiy a manufacturing pro- 
cedure—and should be assessed as such. 


That’s where Hobart food machines come in 
—meat saws, slicers, tenderizers, choppers, mixers, 
peelers, scales, food cutters and coffee mills. Hobart 
builds the greatest line of food machines in the 
world for efficiently converting raw food materials 
into finished meals. Hobart dishwashers, dish scrap- 
pers and glasswashers apply production methods to 
sanitation, Plan assembly lines of each—with each 
machine specified in the correct capacity for your 


Trade Mark of 
Quality for 
over 50 years 


particular needs—and bring plant efficiency to your 
company cafeteria, 


Just remember that Hobart offers you the larg- 
est line of food, bakery and kitchen machines in the 
world—each represented by the widest range of 
model sizes. With Hobart, you can consolidate your 
planning, installation and servicing—knowing ‘that 
each machine is as far advanced in design and per- 
formance as half-a-century of cooperation with the 
food service industries can make it. 


There is Hobart representation as near you as 
your phone. Just call—or write the factory for what- 
ever help you need. 


Food Machines 


THE HOBART MANUFACTURING COMPANY . TROY, OHIO 
The World's Largest Manufacturer of Food, Bakery and Kitchen Machines 
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HYSTAWAY 
EXCAVATOR - CRANES 


LOGGING ARCHES 
AND SULKIES 


FOR 22 YEARS Hyster has been manu- 
facturing TOWING WINCHES and 
some 30 OTHER TRACTOR TOOLS 
for Caterpillar-built tractors. 

FOR 22 YEARS Caterpillar dealers 
ALL OVER THE WORLD — more 
than 400 — have been selling Hyster 
tractor tools. 

NOW well over 40,000 satisfied own- 
ers USE Hyster TRACTOR TOOLS. 

Any Caterpillar dealer can tell you 


about Hyster equipment. 


WORLD’S LARGEST 
manuracturer of “YSTER COMPANY 
2902-42 N. E. CLACKAMAS ST., PORTLAND 8, OREGON 


TRACTOR WINCHES 1802-42 NORTH ADAMS ST., PEORIA 1, ILLINOIS YARDERS AND DONKEYS 
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Hi... is an optimist 


and a pessimist. 


One believes we're living in a grand 
world. The other thinks it’s dropping 
apart. One sings, the other broods- 
yet they're in a swell place for a won- 
derful duet. 


Because they live in America. 


America is the land of freedom. Free- 
dom of private initiative. Freedom of 
opportunity. Freedom to choose out 
leaders. So much freedom to do things 


the way we want to do them. 


“Who's ‘we’ ?” 


asks the pessimist. 


Labor . . . Management . . . Govern- 
ment... the millions of shareholders 
of our land, banded together by a 
common interest in the common 


welfare. 


American men and women who know 
punitive laws or taxes against one 
group hurt all groups. People who 
know the American system depends 
upon profit incentive. Citizens who 
realize individuals and corporations 
alike must be allowed to save for the 


future—if we are to have a future. Peo- 
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BUSINESS 
| GOVERNMENT 
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ple who know free enterprise is the 
best defense against all “isms” ever 
invented 
That's “we”! 

Our capitalistic world isn’t perfect. 
But at least we are permitted to know 
what is going on. We have the right 


Working 


together, we can plan our present and 


to do something about it. 
future... and what other people can 
make that statement? 


There's at least one note on which opti- 
mists and pessimists can sing in har- 
mony—America is the only place to 


Live in the 20th Century A.D. 


President, The Gray Manufacturing Company 


Hartford, Connecticut 
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CONTINENTAL SCREW COMPANY 
New Bedford, Mass. 


Manufacturers of famous HOLTITE- Phillips and Slotted Head 


Screws and Bolts and Allied Fastenings, both Special and Standard 


HOLTITE PeR<« 
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Heavy Duty Trailers 





[=== 
pice IE I be 1, 


Steel Freight Cars 


TOCA ah 


The new Cellular Laminated 
Unicel Refrigerator-Box Car 


ighball” 
for industry 


Just as “highball” means a clear track to the railroader, 
Pressed Steel Car Company stands for constant progress 
and achievement in service to American industry. 

Today, Pressed Steel Car’s broad production facilities 
are equipped and manned to meet the urgent need for a 
constantly changing variety of industrial products, some of 
which are shown here. 


Stainless Steel 
Milk Strainers 





In its long experience, Pressed Steel Car has developed 
many outstanding firsts. The latest of these is Unicel— 
the first entirely new freight car in over 52 years. 
The men, knowledge and production capacity of this 
pioneer American manufacturer are at their peak 
to help meet today’s new challenges. Address 
any of the offices listed below for 
further information. 








PRESSED STEEL CAR COMPANY, Inc. 


6 No. Michigan Avenue, Chicago, Ill. 
230 Park Avenue, New York 17, N. Y. 
25 Broad St. (Export) New York 4, N. Y. 
314 No. Broadway, St. Louis 2, Mo. 
Erie Manufacturing Division * Rice & Adams Equipment Division * Jahn Trailer Division 
Solar Sturges Manufacturing Division 
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“CARRIER SYSTEM” telephony is economical, 
because many voices use the same pair of 
wires. But the extra equipment needed formerly 
limited it to the longer distances. 

Now Bell Laboratories have developed new 
short-haul carrier. economical down to 25 
miles, sending 12 conversations on two pairs 
of wires in a cable. 

Keys to the new system are new circuits, 
miniature tubes, pocket-size wave filters and 
Permalloy “wedding ring” transformer cores 
that will barely slip over a man’s finger. New 


. 
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New tupe N Repeater inataliation, Engineer 
shows ease of servicing—a spare unit can be 
plugged in with little or no interruption to 
service when repairs are needed, 


manufacturing processes were developed in 
co-operation with the Western Electric Com- 
pany. Components are pressed into a plastic 
mounting strip with heat, a score at a time, 
instead of being mounted separately. 

With this new carrier system more service 
can be provided without laying more cables. 
Tons of copper and lead can be conserved for 
other uses. It’s another example of how science 
takes a practical turn at Bell Telephone Lab- 
oratories, to improve service and to keep its 
cost down. 


= 


BELL TELEPHONE LABORATORIES 


WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE ONE OF TODAY'S GREATEST VALUES 
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Is Your Finishing Problem 
one of COATING METALS? 


You'll find United Chromium 
a big help to you 


mn operations requ wring. i 


_\ f) 


—— 


eo) te7-\, ileum eey-Wil, [ch 


When you run into a snag on a defense order because of 
ELECTRO-DEPOSITED METALS finishing problems, you can get under way faster and with 
less wasted expense through the help of United Chromium’s 
finishing engineers. You benefit by their specialized knowl- 
edge of coatings for metals—and the recognized advantages 
of Unichrome plating processes; protective paints, lac- 
quers and synthetics; chemically produced finishes. 

To cite a few: Unichrome Dips and Anozinc*are easy- 
to-use, economical products employed to meet government 
specifications for chromate conversion coatings on zinc. 
Unichrome Lacquers and Enamels for armaments, aircraft, 
etc. .. . Unichrome SRHS Baths for 20% to 80% faster 
hard chromium plating . . . Unichrome Copper Plating 
Process yields a dense deposit ideal for masking in 
nitriding and carburizing. *Trode Mark 


Write or phone us on your problem in finishes for metals . . . 


UNITED CHROMIUM, INCORPORATED 


100 East 42nd St., New York 17, N. Y. 
Waterbury 20, Conn.-Detroit 20, Mich.-Chicago 4, IIl.-Los Angeles 13, Calif. 
in Canada: United Chromium Limited, Toronto, Ont. 





“HE'S MAKING ANOTHER FAST DELIVERY OF 
READING COPPER TUBING! 


F.. a dependable source of supply . specify 


Reading brass and copper tubing . . . processed 
from the basic metal to the finished tubing in 


one of America's finest completely integrated mills at A Dln 


Cri 
READING TUBE CORPORATION 


Producers of Reading Lektroneal Copper Tubing OFFICES AND EASTERN DISTRIBUTION DEPOT: 
gad Reading brass Tubing 36-12 47th AVE., LONG ISLAND CITY, N. Y. 
WORKS: READING, PA. STillwell 6-9200 

Stocks Available at ALL Reading Distribution Depots: 


@ READING, PA. @ HOUSTON, TEXAS: 1121 Rothwell St 
@ LONG ISLAND CITY, NW. Y. @ CHICAGO, ILL.: 724 W. 50th St. 
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DWM == ON TRE DOUBLE 


Here's a fast stepper that can do a lot of different jobs on the double. 
It’s the “Caterpillar” DW10, built to keep right on moving under conditions that 
slow down less sturdy rigs. Equipped with a “Cat” No. 10 Scraper or W10 Wagon, 
it first made a name for itself as a big producer on long hauls. But soon word got 
around that you could get good use out of it other ways, too. What other ways? 
With a “Cat” Bulldozer, it’s a powerful “dozing tool. With a trailing water wagon, 
it moistens fill to effect bindage. With a boom, it handles bulky material efficiently. 
And with sealing rollers, it compacts fill to specified moisture content. The power’s 
there to take these and other jobs in stride—an honest 115 hp. at the drawbar! 


“Machines, like men, are judged by what they do. When you look over 
on-the-job reports about the “Cat” DW10, you'll see that it delivers with a 
minimum of down-time wherever it goes — North, East, South or West — at home 
or overseas. Rugged, reliable and versatile, it’s a rig that will help make a good 
record for your outfit! 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


ats Ss PAT OFF 


DIESEL ENGINES - TRACTORS - MOTOR GRADERS 
EARTHMOVING EQUIPMENT 
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LONG HAULS 
pacity — you get both in 

the “Cot” DW10 with 

“Cat” No. 10 Scraper— 

or W10 Wagon. This 

equipment's on the job <— 

for A. B. Burton & Co., wetck 
Lynchburg, Virginio. Ls 


MOVING EARTH 


short distances in a hurry 
—one of many jobs the 
“Cot” DW10, equipped 
with Bulldozer, can do. 
This rig’s at work for the 
Isbell Construction Co., 
Ray, Arizona. 


PULLING 3 ROLLERS 

is oll in @ day's work for 
the 115-hp. “Cat” DW10 
ot Herlan County Dom, 
@ U.SA.E. project. In the 
background ore 2 “Cat” 
No. 12 Motor Graders. 
Contractor: Harlan Con- 
struction Co., Nebraska. 


PULLING SPRINKLER 
to obtain the proper mois- 
ture content between fill 
layers—another chore for 
the versatile “Cat” DW10 
on the Harlan County 
Dam. 


BOOM-EQUIPPED F 
to lower heavy equipment 

quickly and easily — one 

of many uses that C. Ryan 

& Son, Lakewood, Colo- 

rado, moke of their “Cat” 

Dwio. P 
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RESISTS FIRE...if it is CZC(FR)° WOOD 





To all the advantages of wood—its easy workability, availability, decorative 
value, economy, re-use value—is added the important quality of fire-retardance. 
For CZC( FR) is wood with Koppers Chromated Zinc Chloride (FR) treatment 
which controls spread of fire and afterglow . . . puts wood in the fire-safe class 


Resists Decay 


Even if you never have a fire, CZC(FR) Wood is a good investment. It is for- 
tified against decay and termite attack as well as against fire. The Koppers 
Treatment is odorless, does not greatly change the color of wood, nor interfere 
with its paintability. 


Proved in use 


Under actual fire conditions, chemically-protected wood has come through 
with flying colors. For example, a sudden, fierce fire broke out in a structure 
built with Koppers Fire-Retardant Wood. Not only was the fire quickly 
brought under control and extinguished, but no serious structural damage 


resulted. 
Send for Booklet 
Wherever wood is vulnerable to fire, use CZC( FR) Wood. It helps to protect 


buildings, contents and people against fire hazards. For complete details send 
for our free booklet, “Koppers Fire-Retardant Wood 


KOPPERS PRESSURE-TREATED WOOD 


WwW 





KOPPERS COMPANY, INC. Pittsburgh 19, Pa. 
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BOHN ALUMINUM & BRASS CORPORATION 
GENERAL OFFICES: LAFAYETTE BLDG. * DETROIT 26, MICHIGAN 


BEARINGS ¢ EXTRUSIONS ¢ CASTINGS * FORGINGS «¢ PISTONS 
INGOTS © AUTOMOTIVE REPLACEMENT PARTS © AIRCRAFT PARTS 


TELEVISION: 
“American Forum of the Air”... Every Sunday Evening on NBC Television 
Consult Your Newspaper for Time and Station 
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STEP BY STEP 


Communism tramples across 


nations. 


Millions are enslaved by it— 
millions more tremble in the 


advancing red shadow. 


America stands as the great 
bulwark against this 


Communist threat. 


Here we can still speak, work 


and live without fear. 


The first terrible STEP toward 
national suicide is taking 


our freedom for granted. 





Mobile backbone 


® National Security calls for good, fast transport. 
International Harvester is proud to produce 
vital military truck transport equipment. 
Our experience and production resources have met 
the requirements of the Armed Forces 
in the past ... now they are serving again 


in the present emergency. 


Special Equipment for the Armed Forces < Z 


; New International 6 x 6 Dump 


Farmall Tractors and McCormick Farm Equipment Truck. An IH product manu- 
factured especially for the 


Refrigerators & Freezers * Motor Trucks _ prac Maem 
Industrial Power ae 


/ 
Vv 


INTERNATIONAL od HARVESTER 
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color pictures prove 


your point...the 


KODASLIDE 
PROJECTOR, 


MASTER MODEL, 


Z| 
i 
: 


= 


gives brillicnit realuen to your transparencies 





Here's the way to put the full power of color to work for 
you. When you show your color transparencies on the 
Kodaslide Projector, Master Model, they fairly spring to 
life with an impact and vivid realism that prove your 
point. In office, lecture hall, or even in a large audito- 
rium, the superb optical system of this remarkable 
instrument can provide more light on the screen than 
any other 2 x 2-inch slide projector. Even in a light- 
ed room, your color slides take on a new brilliance. 
Your sales, training, or demonstration story is told with 
a conviction that brings results . . . keeps you in control 
of your audience at all times. 


eee, 
Carries your entire line in 


one lightweight package... 


\ the KODASLIDE TABLE VIEWER, 
MODEL A 


} 
For individual or small-group viewing on a desk in \ 


fully lighted offices—the Kodaslide Table Viewer 
shows your 2 x 2-inch color slides smoothly, quickly 
Slides ore changed by pushing the plunger; no need 
for individual fumbling and feeding. This complete 
projector, screen, and changer in one compact unit 
sells for $97.50. Accessory carrying cose is $27.50. 
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With a choice of four fast lenses and lamps up to 1000 
watts, the Kodaslide Projector, Master Model, meets 
every projection requirement. To protect your valuable 
transparencies, a fan forces coo! air to the lamp, to the 
condensing system, and to both sides of the slide. A 
handsomely covered carrying case, holding the pro- 
jector, two lenses, spare lamp, slide carrier, and cord is 
available as an accessory. For further information or a 
demonstration of the Kodaslide Projector, Master Mod- 
el, see your Kodak dealer. Prices ranging from $169 to 
$246, depending on choice of lens. Eastman Kodak 
Company, Rochester 4, N. Y. 


Prices subject to change without 
notice. Consult your dealer 


PHOTOGRAPHY... 


elle tolls, 
trains, records, 





for America’s great engine builders 


7 of bearing-load and bearing-life differ 
with engines of varied design and horsepower ratings. Our special 
skills, exclusive processes and facilities enable us to manufacture 


custom-quality bearings in mass-production quantities. 


Detroit Aluminum & Brass Corporation, a major supplier to the 
nation’s leading automotive, tractor and industrial engine makers, 
has consistently met the challenge of these’ custom requirements 


for more than 25 years. 


DETROIT ALUMINUM & BRASS CORPORATION 


DETROIT 11, MICHIGAN 
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.. . With Sprayed Enamel Lettering © 


@ Millions of ideniification letters, numbers 
and symbols for every branch of the service were 
spray-painted through our STICKIBAK stencils dur- 
ing World War Ii. 


The C. O. Dicks’ system proved to be a simple, 
fast, permanent method of reproducing all identi- 
fication markings—a method suited to production 


line requirements—a method not requiring experi- 
enced labor. 


Now, as plants all over the country go into high 
gear to meet any emergency, we, too, are prepared 
to do our part for the Armed Services. 


Send blue prints for quotation. Samples gladly fur- 
nished on request. 


™ ORIGINATORS 


-O-DICKS CO 


READY-CUT PAPER MASKS 


SINCE 1934 


FOR SPRAYING DESIGNS 


DETROIT 4, MICH. . PASADENA 2, CAL. . CHICAGO 3, ILL. . BOUND BROOK, N.J. 


8544 GRAND RIVER 7 STATE 
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STREET 7 SOUTH DEARBORN 


LINCOLN BOULEVARD 
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FAIRCHILD 


has excellent opportunities 
for experienced and junior 


in the following aviation and 
related engineering ee 





These positions offer exceptional 


opportunities for advancement AERONAUTICAL " 


and work on highly interesting 





and vital national defense projects. 


Fairchild’s present military proj- 


=" MECHANICAL 


Production on combat proven 





C-119 “Flying Boxcars” 


Research, development and FLECTRONIC 


manufacture of jet engines 





and other power plants 


Research, development and STRUCTURAL 


manufacture of guided mis- 











siles, electronic assemblies, 


aircraft accessories and spe- 


cialized airframe designs, PRODUCTION 
Extended work week presently 48 hours, 5 


Write today directly to = i : days. Excellent employee benefit plans and 
the Employment Man- ideal working conditions. Excellent schools 
ager of the DIVISION and adequate housing available. Shopping, 
you are interested and transportation and numerous recreational 
qualified for. facilities near all plants. 








AIRCRAFT DIVISION, SASSETRIERARPionat airport, CHICAGO, It. 
ENGINE DIVISION, FARMINGDALE, L. |., N.Y 


» ENGINE AND AIRPLANE CORPORATION 


BY RCH ELD. ines missus nivision, senncone, 1, 2 


STRATOS DIVISION, FARMINGDALE, L.1., N.Y. 
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CONSTANT VELOCITY 
UNIVERSAL JOINTS 


RZEPPA 
BELL TYPE 


High angulority up to 35°. Seven stondord sizes, 
from "%%" to 2%" shaft sizes. Torque trons- 
mitted by 6 accurately cligned steel bolls. No 
external thrust bearings needed. Radial and 
axial loads carried by spherical surfaces 


TRANSMIT CONSTANT, 
VIBRATIONLESS, UNIFORM POWER 


These joints offer ordnance and industrial 

design engineers true constant velocity —free RZ E PPA 

from the alternate pulsations that set up DISC TYPE 

vibration even at slight angularity and de- 

structive force as angularity increases. For low angle operation. Co- 
pable of 18° deflection. Sizes 

The field records of over two million Rzeppa a 4 pa | ber Aang» 2 ya 

joints in the several divisions of our armed 10%" O.D., taking 3” shoft 

forces prove their dependability. TheRzeppa 99 “tighing 62 Ibs 

joint consists of an outer driving member and 

an inner driving member, with a ball cage 

between them—all assembled into a concen- 

tric unit. Each of the six balls transmits torque 

by free rolling action. No tools are required 

to assemble the various parts which position 

each other securely by interlocking. The result 

is a joint combining great strength, high 

capacity, constant velocity, compactness, low 


friction losses and the utmost in dependability. 
MANUFACTURED BY 


You ore invited to discuss ony problems concerning The GEAR GRINDING MACHINE CO. 


universal joints with our engineering stoff, whose 


long experience in many fields is available to 
monufacturers of ordnance and industrial products. DETROIT 11, MICHIGAN 


RZEPPA Conslant’ Vet ocily Wniversale Jovstle- 
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SUPERIOR 


in more 
than name 


Explosion-proof electric Motor 
End Bell cast in Superior Iron. 
This finned 


heat, quickly dampens vibrations 


casting dissipates 
It is cast close to pattern toler- 
ance; eliminates much costly ma- 
chine work, adds efficiency to the 


motor it houses. 


...here is the modern equipment 
behind every Superior 
Gray Iron Production Casting 


Complete Metallurgical Control 


HESE are just a few of the modern 

facilities that enable Superior to 
produce castings ranging from 1/2 Ib. 
to 1200 Ib. in any quantity andto your 
particular specifications. Whether you 
want straight cupola gray iron or 
electric furnace iron castings with or 





























Continuous Drying Ovens 


High Speed Continuous Mold Conveyors 


without alloys, you'll discover that 
Superior Foundry’s complete metal- 
lurgical control assures uniform 
grain structure, adherence to your 
specifications and a clean, smooth 
finish. Bring your production casting 
problems to us today. 


SUPERIOR FOUNDRY, INC. 


3542 EAST 7ist STREET « 


CLEVELAND 5, OHIO 


SS 
Member of: Gray Iron Research Institute * Gray Iron Founders Society ~ 


VUican 3-8000 





ATOMIC ENERGY 





ATOMIC PROGRESS 


Since the status of the atomuic-energy 


program was summarized nearly two 


years ago, the Atomic Energy Commis 
sion has been working steadily to build 
up a nationwide network of atomic en 
ergy production and research facilities 
and a growing body of valuable atomic 
know-how 

\ recent progress report by Commis- 
sion Chairman Gordon Dean outlined how 
$6.5 billion has been spent or obligated 

the atomic program 

The report showed that the present 

production 


expansi i atomic energy 


facilities just about equals the wartime 

construc of the Manhattan En 
ginec,r 

Most important phé f this construc 

| | project at Aiken, 

facilities at Paducah, Ky., now 

compare in size to 

Tenn 

new construction, both 

he Oak Ridge plants 

Ing eXpansiot 

facilities are the “factories” 

itomic-energy production. Directly and 

indirectly mit 90,000 people are work 

ing mic-energy program 


l 


takes three principal 


directions power, and 
radiotsot 

iW I ! , weapons produc 
u ‘ gest and most important 
Besides oduction of bombs 
on an industri basis, the Commission 15 
working 1 I development of new 
atomic weapo! the hydrogen bomb, im 


proved types atomic bombs, and atom 


warheads for artillery and guided mis 


which is 
fields will 
necessitate test cl he made re 
cently 
more ire 


Researcl 


duction find new and 
better uses 1 (. lo improve 
quality | ct tl health of en 

ployees in the area wmic-energy 
programs operat 


work is done 


under AEC contracts by universities, in 


The bulk of this researc 


stitutions, and corporations, including the 


multimillion-dollar national laboratories 
Argonne, Brookhaven, and Oak Ridge 
hich are operated for the Commissior 


private institutions 
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Pal wac 


Gear Reduction Units 


Aircraft Reciprocating Engines 


Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 


*Cartridge Seal... pressure . ° 
prove of great and immediate value to you. 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


G1ITs BEROS.MFG. Co. 


1842 S. Kilbourn Ave. + Chicago 23, Ill. 
Gits Lubricating Devices, . | 
The Standard For Industry For Over 40 Years 
219 


September-October, 1951 





O x§ BEARINGS 


UBRICATING 


NON-METALLIC * SELF L 


are >i, ae and 


require a 


UM 0 / 
MM ag geMOnct 


THAT’S WHY THEY’RE SPECIFIED 
FOR TRUCKS THAT CAN TAKE IT! 


“Ordnance 
Tank-Automotive Center 
Photograph"’ 


In trucks of the type shown above, 
every piece of material, every -piece 
of original equipment is constructed 
to provide the rugged durability de- 
manded of these vehicles. 


Where there is little or no time for 
service or replacement — O & S Non- 
Metallic, Self-Lubricating bearings 
and bushings have earned an envi- 
able reputation for their superior 
performance in such _ installations. 


Our 38th Year Manufacturing 
Original Equipment 


O«xS BEARING CO. 


303 SOUTH LIVERNOIS + DETROIT 17, MICHIGAN 


Atomic Energy 


Among the corporations under contract 
for power research work are Westing 
house Electric and General Electric, both 
of which, working separately, are build 
ing prototypes of an atom) ngime tor 
submarine propulsion 

\ similar propulsion unit for aircraft is 
being developed, but work on this project 
is not so far advanced as that on the sub 
marine unit 

ltomic Power Through such military 
projects the technical kn w is picked 
up which will eventually lea to commer 
cial use of atomic power 

Just when atomic power will be on the 
market, however, is difficult to predict 
Many technical difficulties stand in the 
way of building atomic power plants at 
costs which will make them economically 
feasible to operate 

Some time this year the Commission ex 
pects to put a reactor in operation at the 
400,000-acre Idaho testing station whicl 
will produce over 100 kilowatts of power 

but it won't be the kind of plant needed 
to produce power commercially 

One reason why commercial 
power isn't “right around the 
that with our Nation's huge 
deposits an additional power 
a critical immediate requirement 

The answer to the uneconomical operat 
ing cost of the atomic power plant might 
be found in the by-products of fissionable 
materials which these plants “breed” in 
their operation 

Since these materials are needed by the 
Government tor atomic weapons ] 
might he Id to the Government ; 
suthcient to cover the uneconomi 
tion of the reactor itself 

Electric power groups have 
great deal of interest in atomic power 
and the AEC is working close with these 
groups 

The industry has submitte: 
ports to the Commission toward 
of possible utilization of atomic 
for the generation of electrix power 

It will be a long time, however. before 
atomic energy produces more electric 
power than it consumes. By 1953 the Na 
tions atomic-energy programs will 
consuming about 2 
country's total output of 

Radioisotopes The third major atomi 
roduct—radioisotopes—unlil atomit 
power, is \ finitely on the market 
today. In the long run, radioisotopes mav 
constitute atomic energy’s greatest contri 
bution, not only in the fields of medicine 
biology, agriculture 1 
search, but in industry as well 

With the view of increasing their us¢ 
by industry, the AEC asked the Stanford 
Research Institute to make i survey to 
determine potential dema ul iseful 


ness 
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Don't go any further 
For Cast Brass Components 


and Machined Brass 
and Bronze Castings 


FOR ORDNANCE 
PROCUREMENT ORDERS 


® HAYS... . one of the nation’s largest pro- 
ducers of machined brass and bronze castings 


© FACILITIES 


Pattern Department... 

Brass Foundries . . . 

Precision Machines . . . 

Capable of producing large quantity require- 
ments 


© PERSONNEL 


Design, tool, and production engineers... Ex- 
pert craftsmen ...with many years of service 


QUALITY 


Reputation that results from 80 years’ experi- 
ence in supplying the water and gas utilities, 
manufacturers in the appliance, industrial, and 
marine fields, and from producing materiel for 
the ARMY, NAVY, and AIR FORCE. 


Submit your requirements with details, speci- 
fications, and delivery for prompt quotation. 


MORE THAN 3500 
? CATALOGED PRODUCTS 


MANUFACTURED BY HAYS 


Here’s another of the specialized 
products designed and produced 
by HAYS .. . the “ELECTROFLO” 
Valve. 


The “ELECTROFLO” 
combines the power 
of electricity with flow 
pressure in a valve 
that sets new stand- 
ards of performance 
at low cost. Delivers 
maximum flow .. . 
handles water or air 

. readily adapted 
to all types of control 
devices. 


HAYS MANUFACTURING COMPANY 
General Offices, Machining, Fabricating and Assembly Plant 
803 West 12th Street, ERIE, PA. 

Foundries: Erie, Pa., and Albion, Pa. 
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Drilling Large Holes from the Solid? 


ADE DRILLS 
= CORE DRILLS 
Cee) 


O 
O 
O. 


NO PRICE UST Me. 5? 


Immediate Delivery 


on all Conner Standard Tools 


CONNER TOOL & CUTTER CO., 1000 E. McNichols Rd., Detroit 3, Mich. 
Please send me your new spade drill catalog immediately 
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essential industries afe using 


Remington Zllchii- Conomy, Typewriters 


Yes, they have discovered that Remington 
Electri-conomy Typewriters can turn out more 
work, better work in less time, with less effort. 


Vital records, accurate statistics, multiple 
reports, legible carbon copies, distinctive 
corre spondence — these and many others 

are prepared swiftly ...and with electric ease 
with this magnificent electric typewriter 


So why not turn to the Electri-conomy to meet 
your typing needs in these times when greater 
individual productivity is SO important 

and just watch it slash typing time — increase 
typing production. Mail the coupon below for 
the amazing economy story 


Remington Rand 
1615 “L” Street N.W., Washington 6, D.C. 


Yes, | would like a FREE copy of folder RE 8353 ce 
ing the new Electri-conomy 
1 would like PREE Electri-conomy Test in 1 
without obligation of course 

NAME 


COMPANY 


€ 
ADDRESS 
a. oe ZONE STATE 


THE FIRST NAME IN TYPEWRITERS 
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The Naval Ordnance Laboratory 


Powerhouse of Weapons Research and Development 


+ 


HE Naval Ordnance Laboratory, 
| elie at White Oak, Md., just 
north of Washington, D. C., is one of 
the most modern and best-equipped re 
search and development establishments 
in the world, Supplemented by its five 
field stations, the new laboratory is an 
integrated research, development, and 
test facility, providing excellent work 
ing conditions, equipment, and instru 
mentation. 

Construction of the new plant was 
begun in 1944 and substantially com 
pleted in 1949. The station includes ap 
proximately one hundred buildings on 
an 873-acre tract. It represents a capital 
investment of twenty million dollars in 
property, plant, and structures, plus an 
additional fifteen million doilars in 
equipment. Intangible values in special 
and irreplaceable equipment, instru 
ments, knowledge, and data would add 
more millions of dollars to this 


appraisal. 


many 


Produces Ideas 
The 


mand ot Rear 


laboratory is under the com 
Adm. W. G. Schindler. 
It is a primary research and develop 
ment activity of the Navy's Bureau of 
Ordnance and is responsible to that 
Bureau for its funds, operations, and 
results. The mission of the laboratory is 
to produce ideas for naval ordnance and 
to apply them with maximum effective 
ness to the needs of the Navy. 

The laboratory evolved through Bu 
reau of Ordnance work extending back 
over a hundred years and received its 
1929. Between the 


World Wars the 


current name in 


First and Second 


&é 
= 


THE HUNTER. 
caliber 


tryman stalks Communist snipers in 





irmed with a 
.30 carbine, this U.S. infan 


a burning Korean village (Army 


photo). 
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Dr. Ralph D. Bennett has been 
technical director of the Naval 
Ordnance Laboratory at White 
Oak, Md., for the past seven 
years. One of the Nation's out- 
standing scientific leaders, he is 
now serving his country in a 
civilian capacity. As the labora- 
tory’s senior scientist he is in 
charge of all its technical work 
and directs the scientific and en- 
gineering programs of a numer- 
ous and highly qualified team of 
experts in the various fields of 
ordnance research and develop- 
ment. Dr. Bennetts photograph 
appears on the front cover of 
this issue. 

He was born in Williamson, 
N. Y., in 1900 and holds degrees 
from Union College and the 
University of Chicago. After 
teaching for three years at Union 
College he was awarded a na- 
tional research fellowship at 
Princeton (1926-1927) and at the 
California Institute of Technol- 
ogy (1927-1928). He spent three 
years as research associate at the 
University of Chicago and then 
joined the electrical engineering 
staff of the Massachusetts Insti- 
tute of Technology as associate 
professor of electrical measure- 
ments. He was advanced to full 
professorship in 1937. 

Dr. Bennett went on active 
duty in the Naval Reserve in 
1940. In three years he rose to 
the rank of captain and main- 
tained this status until 1947. He 
spent his entire service career 
at the Naval Ordnance Labora- 
tory and was involved in its ex- 
pansion to wartime strength. 

Dr. Bennett also contributed 
to the planning and construction 
of the new NOL facilities at 
White Oak. He was appointed 
technical director of the labora- 
tory in 1944. 











laboratory worked chiefly on fuzes, 
mines, and depth charges. 

Its first task in World War II was the 
evolution of the scientific and technical 
basis for degaussing the vessels of the 
Navyand Merchant Marine. The knowl 
edge so gained was shortly applied to 
the development of magnetic and other 
types of mines, torpedo exploders, and 
other underwater ordnance. 

During the period of wartime expan 
sion (1940-1945). the personnel ot the 


laboratory grew from less than 100 to 


and 


The 


capabilities of the laboratory continued 


more than 1,900. interests 
to expand, with the result that today 
work is being carried on in practically 
every held of physical science and engi 
neering. The laboratory now employs 
about 2,200 people and has an annual 


pay roll of 8 million dollars. 


Target Detection 


The laboratory's physics and research 
department, to cite a typical example, 
carries on basic and applied research in 
the phenomena of physics applicable to 
the detection of targets and to the hom 
ing and influence activation of weapons, 
including acoustics, electricity and mag 
netism, and physical optics. Solid-state 
and materials physics are also receiving 
considerable attention. 

Basic and applied research is also car 
ried on in the aéronautical sciences, ap 
plied mathematics, theoretical and ap 
plied mechanics, heat, thermodynamics, 
the chemistry of explosives and explo 
sive processes, ammunition components, 
guided missiles, servomechanisms, fire 
control, fuzes, plastics and magnetic 
materials, and all types of underwater 
ordnance. 


The 


programs 1s 


these scientih 


National se 


curity demands the utmost modernity 


importance ot 
very great. 
in all branches of basic and applied sci 
ence. It is likewise true that the fruit of 
many Navy projects will, in the long 
run, be of incalculable benefit not only 
to the Navy but to all our citizens who 
will eventually share the benefits of this 
screntinc proneering. 

The American Ordnance Association 
Navy's 


Ordnance on the fine record of its lab 


congratulates the Bureau of 
oratory and as in the past stands ready 
to assist both the Bureau and the lab 
oratory in their commendatory efforts to 
keep America in the forefront of sci 


entific and technological advances. 
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Where Do We Stand and What of the Future? 


Forrestal, who 


HE late James V. 


was one of the greatest public 
servants this country ever had, used 
to say to those who complained at the 
intrusion of political considerations 
into military matters: 

“There is no power without politics 
and no politics without power.” 

This, upon reflection, is an obvious 
statement, yet it is a truism of which 
we often lose sight. Today more than 
in any prior era it is essential to 
understand the relationships between 
national power and __ international 
politics. 

There are five principal reasons for 
this importance. Collectively they have 
tended to make wars—the application 
of national power to international 
politics in the form of shooting con- 
flict 


than ever before. 


more terrible and more violent 


“Total War” 
The first cause for this trend toward 
totality of force was the development 


of the concept of “total war”—the 


nation in arms or mass conscription 


which was introduced by Napoleon. 


The second reason has been, during 
the last century and a half, the decline 
and of 


of influence of Christianity 


2%6 


Hanson W. Baldwin 


moral restraints, which used to have 


some controlling effect on the applica- 
wartime. 


uuon of torce in 


Rise of Marxism 
The 


and Bolshevism accompanied by the 


third is the rise of Marxism 


growth of neopaganism. These ideol- 
that— 


fostered the pernicious doctrine that is 


ogies—if they can be called 
practiced so often in the world today— 
the doctrine that the end justifies any 
means. 

The 


nature ol 


fourth reason for the terrible 


modern war has been the 


growing centralization of _ political, 


economic, and military power in a 
few nations, the emergence of larger 
and larger and stronger and stronger 

units, the rise of the 


great nation states of 


today, and the conquest 


physical 


of dominating 


power in the modern 


world by two “super- 


states’’--the United 


States and Russia. 
Fifth and finally, there are the in- 
scientific revolutions 


dustrial and 


which can be grouped together and 
termed the “technological revolution.” 


Modern invention and production 


have given us the airplane, electronics, 


the atomic bomb, and all the other 


terrible equipments which tend to 


produce more and more totality of 
military power. 

These five causes for the totality of 
modern war are fundamental in under 
standing why the interrelationship be- 
tween politics and power is so im 
portant to our time. 

Before considering the courses our 
country may follow in the application 
of power to politics, let us see where 
we stand today, in this, the most dan- 
gerous period in our history. 

On the home front, the period since 


World War 


development and great pros 


II has been one of eco- 
nomic 
perity. Without any doubt, Americans 
enjoy the highest standard of living 
in the world, and we are producing 
today at the greatest rate in our his- 


tory. But our economic prosperity is 
based in part on an artificial stimulus 


the foreign-aid and arms programs. 


Exhausting Resources 
We are, moreover, paying the highest 


taxes in our history, we are experi- 


encing inflation, and we are exhausting 
much of our basic wealth in the form 
There has been a 


of raw materials. 
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definite growth of the insidious philos- 
ophy of “work less and make more”— 
the philosophy of soft and easy living. 

These economic developments have 
been accompanied on the home front 
by a greater centralization of power, 
both political and economic, in the 
Government—a 


Federal bigger and 


bigger bureaucracy, the growth of 
larger and larger power units within 
that Government, and the growth at 
the same time of the strength and in- 
fluence of the military in the Govern 


ment. 


Faith Lost 
The 


confused and have lost some faith in 


people today are somewhat 
their national leadership. Psychologi 
cally we have lost a little of our native 
self-reliance and tend to depend more 
and more on government for the solu 
tion of problems which the individual 
citizen should solve. 

We also 


our moral standards which used to be 


have abandoned some of 
the guiding star of our conduct. The 
doctrine, “It’s all right if you can get 
away with it,” has won widespread 
acceptance. We have strayed far from 
the faith of our fathers. 

Yet, despite these criticisms, we still 
American 


inherent opti 


preserve the 
mism and hope in the future. 

Where do we stand in the world 
today? What is our political position 
as the half of the 
century dawns? We have experienced 
World War II the 


increasing strain of a world-wide con 


second twentieth 


ever since ever 
flict—using the word “conflict” in its 


broadest sense—politically, economi 
cally, and militarily. We clearly live, 
not in one world but in two, with the 
United States and Russia as the great 
protagonists. There is no end to that 
conflict in sight as far as we can fore 


see today. 


Where Do We Stand? 
Where do we stand in this conflict? 
All the 


once independent and sovereign na- 


nations of Eastern Europe, 
tions, are under the Communist yoke. 
But Eastern European Communism 
has its weaknesses; it is not a solid 
monolithic structure. I need only men- 


tion Titoism which has made a great 
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crack not only in Eastern Europe but 


in the whole world structure of 
Communism. 
Nevertheless 


Communist and perhaps it will be 


Eastern Europe is 
more so as the older generations die 
off in the satellite states and a younger 
generation, trained in nothing but 
Communism, becomes of age. 


In Western Europe we can claim 


some gains in these last few years in 


an 
\ a f 


this world-wide con 
flict. The high tide 
of Communism _ has 
receded. All these coun 
tries, particularly France 
and Italy, are eco 


nomically more stable 


than they were some years 


they are still battlegrounds. 
Ripe for Trouble 

In the Middle East the entire area 
is shaky and divided and ripe for 
trouble. There has been no real gain 
that 
War 


East a tre 


Communism in area. 
Second World 
has been in the Middle 


mendous growth of nationalism and 


against 


Since the there 


anti-Western feeling. 


But it is when we examine Asia 
that we should become most despond 
ent. Asia has presented a picture ot 
brutal civil war, strife, and economic 
distress World War II. 


When we lost China’ to Communism 


ever since 


not a battle but a campaign. 


we lost 
In Korea the cold war turned into a 
shooting war. 

The Chinese still have large reserves, 
and the Peiping government recently 
has tightened the grip of Communism 
upon China. The 
guerrilla strength in China, which had 
increased after the initial entry of the 


anti-Communist 





This analysis is by the well- 
known military editor of The 
New York Times. Mr. Baldwin 
is the author of “Men and Ships 
of Steel” (with W. F. Palmer) 
1935; “The Caissons Roll—A 
Military Survey of Europe,” 
1938; “Admiral Death,” 1939; 
“What the Citizen Should Know 
about the Navy,” 1941; “United 
We Stand,” 1941; “Strategy for 
Victory,” 1942; “The Price of 
Power,” 1948. 











Communists into the Korean war, has 


declined lately. 


Political Compromise 


In the Korean war it was reported 


that small layers were being 


shipped by sections overland to some 


mine 


of the ports there to be assembled and 
to be used to keep our ships which 
had been bombarding Wonsan and 
other northeast ports off shore. Thus 
the enemy possessed the capability of 
continuing war for some time in 
Korea. The best to be hoped for in 
Korea was a political compromise, not 
a military decision. 
Thus it is fair to say that in this 
world conflict Communism has made 
great gains since the war. Our position 
in Western Europe is stronger, but in 


the Middle Western 


it is weaker than it was a few 


East and the 
Pacitx 
years ago. Cold war has become a hot 
war in Korea and there is no doubt 
that since the Korean war started the 
possibility of World War III has in 
creased considerably. 

So much for our political position 


in this world conflict. 


Sea Power 

How do we stand vis-a-vis Russia in 
military strength? What are some ot 
our strengths and weaknesses com 
pared with Russia? We are strong 
very strong in sea power, we need to 
fear only two elements of Russian naval 
strength—submarines and sea mining. 
We have relearned with some surprise 


in Korea 


operations 


that Russian sea mining 


and methods are exceed 
ingly advanced and very skillful. 
What 


engaged today in a race to build up 


about air power? We are 
the so-called conventional arms of the 
West before Russia gets a strategically 
significant number of A-bombs. As we 
develop strength, we should be care 
ful not to overestimate our qualitative 
advantage over Russia nor should we 
overestimate Russian quantitative supe 
riority over us, 
Service rivalries have influenced the 
intelligence estimates of the strength 
of Soviet air power, the strength of 
Russian submarines, and the strength 
divisions. Too often 


of the Russian 


exaggerated figures are presented to 
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Congress because of the effect such 
estimates have on budget allocations 
to our services. This is a dangerous 


trend. 


Russian Quality 


On the other hand we must have 
considerably more respect for Russian 
qualitative worth than we have had 
in the past. Experience in Korea has 
shown that the MIG-15 airplane has 
superior performance to our F-86 in 
both climb and speed. This is due in 
large measure to the 
engine which 
the MIG-1s. 


In other 


pow ers 


words we 


have tended to decry 


Russian quality while 


exaggerating Russian 

quantity. A case in point is an estimate 
that the Russians have 12,000 tactical 
planes available for use against West 
ern Europe. It is conceivab!e the Soviets 
may have that number of planes, but 
about airhelds, and 


what gasoline, 


logistic support to operate any such 


number against the West? 


Tank Production 


(gain, are they producing, can they 
produce, the thousands of new tanks 
Such 


ques 


with which they are credited? 


estimates as these can well be 


tioned, yet there is no doubt that 


Russia can employ the tactics of mass. 
element of military 
the U.S.S.R. 


is gaining strength rapidly. It is pos 


In one other 


strength—atomic energy 
sible that Russia has from twenty-five 


to fitty atomic bombs today. We once 
thought she might have 200 A-bombs 
by 1953 or 1954. This timetable has 


to be revised. 


The A-Bomb 


We must estimate, for purposes ot 


security, that the U.S.S.R. will soon 
have A-bombs of 50 kilo tons’ magni 
tude numbered in three figures. 

In brief, the 


much 


United States is be- 


coming stronger in a military 
sense, but Russia has made great gains 
in atomic development and in the or 
ganization of her satellite forces, and 
a balance of power has not yet been 
restored to the world. 

So much for our 


present position. 
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Let us now consider what we can do 
and where our country can go. 

One of the courses often suggested— 
a course once popular with the Amer- 
ican people and one which came into 
Mr. 


certain 


the headlines recently when 
Mr. Taft 


suggestions for changes in our for- 


Hoover and made 
eign policy—is isolationism. 
Yet isolationism as a viable course 
of politicomilitary action is impossible 
today in a world of modern weapons. 
3,500- 


ocean-girdling 


How can you defend against 
mile-an-hour rockets, 
planes, or snorkel submarines? These 
weapons have given us “live frontiers” 
—frontiers that are potentially vulner- 


able to assault. 


An Insular Position 


Today we strategically occupy an 


insular rather than a continental posi 


tion. In this age of foreshortened 


geography we are now open to assault 
on our shores. These facts change our 


whole military outlook and_ strategic 


concept, 


Moreover, we need the uranium of 


Africa, the oil from the Middle East, 
the columbium used in jet planes. We 


must have bases, friends, and _ allies 


overseas for our own interests. If we 


have bases overseas, the enemy must 
attack them first. If war comes, they 
are an outpost line of our own defense. 


Unless we want to fight a war on 





“It is when we examine Asia 
that we should become most 
despondent. Asia has presented 
a picture of brutal civil war, 
strife, and economic distress 
ever since World War II. When 
we lost China to Communism 
we lost not a battle but a cam- 
paign.” 





our own doorstep, we must retain posi 
We 


into our shell and find an imagined 


tions overseas. cannot withdraw 


security. Isolationism is 


We 


needs us. 


impossible. 


need the world and the world 


So we must rule out isola 


tionism as a_ viable politicomilitary 


course. 
What about the other extreme—world 


government or a world order by inter- 


national agreement, a course that is 


very popular among certain groups of 


our people? Obviously we must work 


for the millennium, but we should not 
expect it soon. You can’t transter power 
automatically from a superior to an 
inferior entity. As Bernard Brodie and 


Jacob Viner have expressed it: 


Two Giants 

“We live in a world dominated by 
two giants, each of which is too strong 
relative to the total power potential 
of the world to be proper members of 
a world government. 

“In a narrow legal sense, sovereignty 
can be formally surrendered, but actual 
power is more difficult to surrender 
and can be effectively surrendered only 
to an agency still more powertul. 

“In the present state of the world, 


with power 


such an agency superior 
not only does not exist but cannot be 
manufactured out of existing ingre 


dients—even if the genuine will to do 


unless that will goes to the 


so existed 
extent of preparedness on the part of 
the United States and of Soviet Russia 
to dismember themselves.” 


This is an obvious absurdity. 


Order by Conquest? 

If we rule out world order by inter 
national agreement, what then? What 
What 


conquest——a 


other course remains? about 


trankly 
Sock 


A-bomb betore she 


world order by 


war? 


imperialistic, preventive 


Russia with the 


gets a stock pile and attacks us. 


This is a dangerously facile and 


misleading doctrine—one which untor 


tunately has had too wide an appeal 


among some of our military men. It 


is based on three fallacious assump 


tions: First, the psy 
chological assumption 
that inevitable, 


that 


war 15S 


Russia will some 


day attack us, and that 
we had better do it first. 
This is 


thinking. If 


that war is inevitable, it automatically 


dangerous 


a nation comes to believe 


closes its mind to all other possible 
methods of action. 

In past periods what might be called 
the “intangibles of history” have some 


times intervened between periods ol 
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great tension and what seemed to be 
the certainty of war, and war didn’t 
come. 

Moreover, the principles of Marxism 
indicate that Russian Communism 
thinks of war and the use of armed 
force as a last resort. The softening 
up processes of subversion, infiltration, 
unrest, and economic disorder and dis 
tress are usually used before war is 
resorted to, and unless these processes 
usually does not 


are successful, war 


come, 


Not Inevitable 


Therefore, it is completely fallacious 
to think of war as inevitable. To think 
of it as probable and to prepare tor 
it is a far cry from me belief that it 
is inevitable. 

The 


which is a military assumption, is that 


second fallacious assumption, 


of an easy victory. We will just fly 
over Russia with a few A-bombs, bomb 
some of the major Russian cities, and 
then accept her surrender. This is an 
intriguing picture, but war between 
never easy, and war 


great powers ts 


with Russia today or tomorrow would 
not result in an easy victory. We have 
a limited number of A-bombs; we have 
no really good maps of Russia east of 
have some dif 


the Urals; we would 


ficulty in penetrating deep into the 
and, above all, Russia 


A-bomb. 


What happens to us if we hit her 


“heartland”; 
now has the 
with it? The bomb won't stop the Red 


Army, and the best counter to our 
use of the A-bomb against the U.S.S.R. 
Red 


would be the use of the Army 


against Western Europe. 


Minor Casualties 
Wou!d the tactical A-bomb halt this 
army? Some scientists believe that if 
a tactical A-bomb were dropped over 
the center of a 15,000-man division 
well dispersed and dug in, as it would 
be in the field, there might be some 
thing like 400 casualties. A little dirt 
offers good protection for the division 
in the field against tactical atomic 
bombing, and though the tactical A 
bomb is still in the process of de 
velopment and has not yet been de 
veloped to its most effective optimum, 


let us not count on it as the answer 
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to our prayers. It is not a Maginot 
Line. 


The 


our atomic bombing of her cities would 


best Russian countermove to 
be to push into Western Europe. Then 
what happens? Would we bomb Paris? 
What would we do? | think the answer 
is obvious. The war would be a long 
costly one 


and Perhaps another in 





“We are engaged today in a 
race to build up the so-called 
conventional arms of the West 
before Russia gets a strategi- 
cally significant number of A- 
bombs. As we develop strength, 
we should be careful not to 
overestimate our qualitative ad- 
vantage over Russia nor should 
we overestimate Russian quan- 
titative superiority over us.” 





vasion such as that of Normandy 


would be liberate the 


West. It 


war, but a slow and costly one. | think 


necessary to 


would not be a quick, 


easy 


the military assumption of a quick and 


easy victory is fallacious, 
Preventive War 


theory is also 


The 


based upon a fallacious political as 


preventive-war 


sumption, the assumption that war 


would solve all things—if we would 
only get rid of Soviet Russia, all would 
be sweetness and light in the best of 
all possible worlds. But this is non 
sense. We entertained similar thoughts 
before the last world war, and here we 
after World War Il 
World War IIL. 

War 


things; it 


are five years 
preparing against 
never solves all 
merely sub 
stitutes one set of prob 
lems for another. Europe 
Asia are 


and patients 


convalescing with dif 


ficulty from a_ long 
illness. You don’t give such a patient 
virus pneumonia to bring about re 
covery. A major war in Europe in the 
near future would mean the loss of 
the things we are trying to defend and 
eventually a triumph of extremism of 
either the right or the left. 

The 


now, with its economic and _ political 


strain of another major war 


stress, would also be a threat to our 


way of life in the United States. In 


other words, the doctrine of a preven 
tive war has no political objective. It 
is completely fallacious because World 
War III is exactly the thing we are 


trying to avoid. 


The Middle Course 


What course then remains if we rule 
out isolationism, world order by agree 
ment, and world order by conquest? 
The only answer is the middle way 
a balanced program domestically and 
a balance of power internationally. The 
term “balance of power” is distasteful 
to many Americans. Yet as realists we 
must recogmze that there is no suc h 


as politics without power or 


thing 
power without politics. The world sit 


uation has been relatively stable in 


the past only when there has been some 
balance of power. 
What does this middle way, this bal 


ince of power, this instinctive tend 


ency of free nations to band together 


against international bullies, mean? 


Specifically it means in the foreign 


held a 5-pointed program which we 
follow 


have been 


1. Back the United Nations but don't 


trying to 
depend on it for our security. Ob 
viously, the UN cannot provide the 
United States or any of its individual 
nation members with political or mili 
tary security, but if we will work 
through that organization as tar as 
possible the UN can provide social, 


economic, and psychological benefits 
and gradually perhaps greater collective 
security. 

2. Strengthening the political ties 
friends outside the United 
Atlantic Pact 


hilling the 


with our 
Nations by the and a 
proposed Pacific Pact; ie 
political vacuum in the world 
ECA, 
done a tremendous job. The one-time 
ECA 


many ot 


3. Economic aid, which has 


critics of would be forced to 


retract their criticisms be 
cause it has accomplished its purpose, 
particularly in Europe; it has helped 
to fill the economic vacuums of power. 
4. Military or MDAP aid. 
5. Psychological programs to sell the 


United States case to the world. 


Restore Balance 


The whole aim of such a 5-pronged 


foreign policy is to fill the vacuums 
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of power in the world and restore a 
balance of power. 

On the heme front we must have 
policies compatible with our foreign 
policies. 

First, we must, in the world of to- 
day, remain strong, and this strength 
must assume a new pattern, not the 
old traditional one. We must increase 
our readiness potential to a far higher 
degree than we have ever done in the 
past. 

In the past our plan of prepared 
was based mobilization 


ness upon 


potential—time in which to mobilize 
the manpower and factories of Amer 
ica. Today readiness potential or forces 


This 
Regular 


in being must have priority. 


means more emphasis on 


forces rather than upon Reserves. 


Size Relative 
The 
flexible and relative to the world sit 


uation. The 3,500,000-man ceiling that 


size of these forces must be 


now governs the size of our armed 
forces seems about correct if it is as 
sumed that World War III is not 
likely this year or in the early part 
of next year. This 3,500,000-man force 


puts us on a higher platform of readi- 


ness than before; it gives us manpower 
enough to “hold the fort” in an im- 


mediate emergency but not large 
enough to overstrain our economy in 
long 


case the crisis is of 


present 
duration. 

This military force must obviously 
utilize the draft throughout the emer 
gency, Military 


Training measure as passed by Con 


but the Universal 


gress recently is ot 


very dubious utility. 
U. M. T. as approved 
by Congress provides 
for a period of six 
months’ training for 


each 18-year-old—the program to be 


supervised by an autonomous civilian 
commission, 


This the 


need tor “readiness potential.” It em 


program does not meet 
phasizes the Reserve forces at the ex 
pense of the Regulars and would tend 
to concentrate so much money and ef 
fort on “half-baked” training of a 
great mass of Reservists that weapons 


development and the equipment and 
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training of our Regular forces might 


well suffer. 


Air Force and Navy 

The Air Force and the Navy should 
be emphasized in any military program 
in the atomic age because, obviously, 
the only way attack can come to our 
home base is through the air or by 
sea, and the only we can carry 
attack to the 


way 
the enemy is in the 
same way. 

Moreover, we should emphasize these 
services in peacetime because the Air 
and the Navy may be called upon at 
the start of any war to use a greater 
part of their forces than the Army. 

The Army may become “big” after 
war starts; in the atomic age the Navy 
and the Air Force must be “big” in 
This the 


Army can be dispensed with. It is still 


peacetime. does not mean 
none of the services 


Korea 


demonstrated the indivisibility of mili- 


basic to war. But 


are self-sufficient; has 


again 
tary force. 

Behind the Regular forces we should 
have better trained Reserves freed of 
the dead hand of state politics, men 
who will serve not for what they can 
get out of service but for what they 
can put into it. 

The 
bankruptcy of 


Korean war demonstrated the 


some of our Reserve 
our Reserves came 


We 


enticed men to service both in the Re 


policies. Many of 


to the colors with reluctance. 


serves and the Regulars by induce- 


ments and glittering promises, not 


pride of service. We offered in recruit- 
ing posters, “See the world; have an 
life.” 


easy way ot 


Mobili 


Economic mobilization is an essential 





element in a sound security system. In 
the distant 
economic mobilization may almost defy 
solution. In a which the 


atomic bomb and other new weapons 


future the problems of 
world in 


exist, readiness potential must be con 
tinuously at a high level. The produc 
tion of weapons and equipment there- 
fore must be at a considerably higher 
level even in time of peace when ten- 
sion is gone. 

Finally, there must be effective civil 
civil defense is 


ian defense. Today 


pretty much of a joke. There has been 
no indication of priority targets—no 
concentration upon defense of the tar- 
get cities the enemy might first attack. 
We have done very little about disper- 
sion. We have done practically nothing 
about shelters. 

Another essential of security is bases 
We 


intercontin- 


overseas, cannot 


=a 
fight an 
ental war today with 
effectiveness. Our own 
defense demands out- 
lines. In this 


post 


atomic age our strategic frontiers are 


and must remain in Europe and Asia. 


Not Too Strong 

As far as our military preparedness 
is concerned, we must be strong in this 
time of tension but not too strong. 
We must be prepared for the long 
pull as well as immediate emergency. 

Civilian authority must be supreme. 
We want no garrison state. Neither do 
we want a bankrupt state. We don’t 
want the Kremlin to win “victory by 
bankruptcy.” So we must have eco- 
nomic security measures to accompany 
the military ones on the home front— 
adequate price and wage controls, pay- 
reduction in non 


as-you-go taxation, 


essential budget items. 


Three Principles 
What do these essential elements of 


a sound security system imply? To 
me they mean three definite principles: 

1. Rearmament of Germany and 
Japan as essential to the restoration of 
balance of power in the world—more 


properly the reémergence of those 
nations as great powers. Unilateral dis- 
armament is historically impossible. If 
one is armed, all must be armed. The 
question is not whether Japan and 
Germany should be rearmed, but when 
and how’. The time to start is now. If 
we fear to take action because of pos- 
sible Russian reaction, then we can 
formulate no policy. 

2. The defense of Western Europe, 
not merely the liberation of it after 
conquest. If Western Europe is over- 
run and only freed after painful and 
long servitude, we shall have lost the 
peace even though we should win the 


war because the values and the way of 





life we are trying to defend in Western 
Europe would, I fear, have irrevocably 
disappeared. 

3. The political objectives of any war 
must first be clearly defined before we 
can tailor the strategy of that war to 
those objectives. To state this principle 
in another way, we must first deter- 
mine the kind of world we want, and 
then, and only then, can we determine 
the kind of strategy we would use to 
win any war we might have to fight 
to get that world. 


Manifestations of Policy 

As Clausewitz put it: “Wars in 
reality are only the manifestations of 
policy itself. Policy is the intelligent 
faculty; war only the instrument and 
not the reverse. The subordination of 
the military point of view to the 
political is, therefore, the only thing 
that is possible.” 

I feel very strongly that unlimited 
with 
never result—least of all in an atomic 


wars unlimited objectives can 
age—in a more stable peace; such a 
strategy could only lead to political 
frustration and perhaps to military 
defeat. 

This principle is especially true when 
applied to Russia, our potential enemy, 
who has frequently in the past been 
defeated in wars of limited efforts for 
limited objectives but who has beaten 
those powers who fought with un 
limited means for unlimited or ill- 
defined objectives. No unconditional 
surrender or Carthaginian peace will, 
in a war against Russia, give our coun 
try the fruits of victory or promote a 
more stable peace. 


A-Bomb No Answer 


An atomic blitz cannot lead to more 
security or any sound political objec- 
tives, nor can we expect the minorities 
in Soviet Russia or the peoples of the 
satellite states—potentially our greatest 
ace in the hole in a war with Russia— 
to aid us if we atom-bomb them 
promiscuously. We can defeat Russia, 
but it will do us no good if we allow 
strategy to override national policy or 
if ultimate objectives are not clearly 
defined. 

As General Bradley states in his 


book, “A Soldier’s Story”: “At times 


September-October, 1951 





“What course remains if we rule 
out isolationism, world order by 
agreement, and world order by 
conquest? The only answer is 
the middle way—a balanced 
program domestically and a 
balance of power internation- 
ally. The term ‘balance of 
power’ is distasteful to many 
Americans. Yet as realists we 
must recognize that there is 
no such thing as politics with- 
out power or power without 
politics.” 











during World War II we forgot that 
wars are fought for the resolution of 
political conflicts. Today we are 
intensely aware that a military effort 
cannot be separated from political 
objectives.” 

General Vandenberg, in his recent 
testimony before the MacArthur hear- 
ing, took issue with those who believe 
the only victory we can gain is the 
complete crushing of Communism 
when he said: 

“Another method is to have victory 
that unconditional 
surrender but that leaves a force still 


in the world that can be applied 


does not require 


against the balance of power so that 
by playing the balance of power, if 
it is done carefully, peace can be pre 
served over a great many years under 
explosive situations.” 

I wish I could believe that General 
Bradley’s optimism was 
justified, that General 
Vandenberg was ren- 
dering more than lip 
service to a strategy 
of definite aims and 
limited force, and that we had learned 
the bitter lesson of the lost peace after 
World War II. 

But there are too many indications 
today that strategy is shaping policy 
and not vice versa. 

In part this may be because we have 
not yet worked out satisfactorily the 
proper relationship between policy 
making and security planning. To me 
the Joint Chiefs of Staff and the Na 
tional Security Council are the weak 
links in our security organization. 

First, the JCS is too cluttered with 
detail and has concerned itself too 
much with minor operational and ad 


ministrative problems, such as whether 


or not each service should assign so 
many officers each year to Central In- 
telligence. That is no job for the JCS. 

Secondly, the Joint Chiefs of Staff 
has too much power in nonmilitary 
several basic 


policy formulation for 


reasons: (1) because of down-grading 
of civilian Secretaries in the Pentagon; 
(2) remoteness between the individual 
members of the JCS and civilian top 
policy planners; (3) the weakness of 


our civilian policy planners. 

Thirdly, the relation- 
ship between policy and strategy on 
the National Security Council level, a 
better working relationship might be 
achieved by having all members of the 


ICS attend National Security Council 


concerning 


meetings as technical consultants. 
These are some of the vexing prob 

lems of politics and power with which 

commanders and _ staff 


future senior 


officers must deal. 
Unflattering Definition 

The following unflattering definition 
of a staff officer was once printed in 
the old /nfantry Journal (now the Com- 
bat Forces Journal)—but it shouldn't 
be taken too literally! 

“The typical staff officer is a man 
past middle life, spare, wrinkled, in 
telligent, cold, passive, noncommital, 
with eyes like a codfish, polite in con 
tact, but at the same time unresponsive, 
cool, calm, and as damnably composed 
as a concrete post or a plaster-of-Paris 
cast; a human petrifaction with a heart 
of feldspar and without charm or the 
friendly germ; minus bowels, passions, 
or a sense of humor. Happily they 
never reproduce, and all of them finally 
go to hell.” 

Unlike this definition, | hope that 
our staff ofhcers will be extremely pro 
lific—prolific in rich ideas and con 
structive thinking so that sound strat 
egy may guide our country in its great 
est crisis. 

The great commanders and the best 
staff officers will possess not only prac 
tical realism and the essential ruthless 
ness which war demands but the 
breadth of vision needed for peace and 
an understanding that—as some one 
has said—“weapons are the servants of 
strategy, not its master.” And strategy 
is the child of policy. 
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The 


Overvalued Atom 


Security Demands Balanced Forces, Not Magic Weapons 


$ 


“Korea has helped awaken 
the Western nations from 
their dream of victory 
without tears. It has 
brought home to them the 
truth that numbers still 
count in war. Machine 
power has not robbed 
manpower of all its signifi- 
cance. The battle is still a 
human affair, not one of 
robots.” 


‘ 


served some 


else, it has at any rate 


| the war in Korea has done nothing 


purpose in shattering two illusions 


which many people had begun to ac 
cept as realities and which needed to be 
dispelled. It has shown, first, that the 
atomic bomb is not the infallible deter 
rent of aggression which in some quar 


ters it was supposed to be. It has shown, 
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J. M. Spaight 


secondly, that there is a lot of life yet 
in that old dog, the foot-slogging intan 
tryman, and that strength on the ground 
is still needed to hold a powerful on 
slaught by a large invading army. 
Neither lesson comes as a surprise to 
any one who has studied the history of 
military science and tactics, but for the 
public at large the demonstration of the 
falsity of the prediction that the old 
warfare, its tradition and its technique, 
was dead and buried and that its heir 
was the new telemechanic, push-button 
war, must have been something of a 


shock. 


Strong Deterrent 


The existence of the new bomb, we 
were assured, would make a_ potential 
think 


barked upon his adventure, It, and it 


aygressor twice before he em 





Mr. Spaight is a well-known 
British military analyst. 





alone, we were told, stood between the 
otherwise defenseless democracies and 
the Eurasian swarm that threatened to 


overrun them. 


Theory Exploded 

That claim was riddled in November 
1950. Whatever might have been the 
chance of the bomb 
North Korea, 


were no worth-while tar 


odds against the 


being used when only 


where there 
gets for it, was involved, they were only 
about fifty-hfty when China intervened 
(unofficially) five months later. Then 
there was no lack of suitable objectives, 
and there could have been no certainty 
in the minds of the Peking rulers that 
the A-bomb 


might have been used; there was a good 


would not be used. It 


deal of agitation for its use in some 
quarters in the United States and to a 
small extent in Britain. Nevertheless, 
Peking went ahead with its plans. 


Will 


cides to strike in Western Europe? And 


Russia do the same if she de 


if she does strike, will the bomb (if it 
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is used) prove to be the decisive or 
absolute weapon it has been claimed to 
be? There are some who would answer 
affirmatively. They point out that Rus 
sia’s great centers of population and in 
dustry are within the operational radius 
3-36 bombers starting 
Alaska or 


Maine or from bases which would be 


{ 3,500 miles ) ot 


trom American airhelds in 


available to the United States in other 
countries such as Dhahran in Arabia, 
Tripoli or Morocco in North Africa, 


Okinawa or Japan in the Far East. 


Casualties Prohibitive? 


They believe that the use of the bomb 
against the Russian cities would cause 
such catastrophic losses that the Krem 
lin—if it were still in existence—simply 
could not go on. The casualties would 
be anything from ten to twenty raillions, 
and they would be inflicted in a space 
of time that would give Blitzkrieg a 
new significance and horror. 

Possibly so: yet some doubts remain. 
In World War II the Russian losses in 
dead have been estimated at something 
between twelve and sixteen millions, 
evenly divided between soldiers and ci 
vilians,’ yet Russia fought on. Would 
the swifter and more spectacular slaugh 
ter make such a difference as that sug 
gested? Apart from the shock to morale, 
Russian war 


would potential be 


shattered irretrievably? 

Advocates of atomic bombing would 
say yes. It would eliminate the one 
weakness to be found in the Allies’ air 
campaign against industry—its slowness 
in coming to full intensity and in mak 
ing its effects felt. (German production 


actually increased until the middle of 


1944.) 


would give instant results, 


The atomic bomb, they say, 


Unprofitable Target 

The answer to that line of argument 
is that Germany was a country of con 
centrated industry and Russia is not. A 
British historian has pointed out that 
Russia is “about the least profitable 
bombing target in the world,” and that 
she consequently has little to fear from 
the atomic bomb. 


Soviet Russia 


The Real 
7.¢ Rt 
Sir Charles Petrie ! 
icy” om the 


1951, p, 15¢ 


Armaments and Px 
: ndon, April 


COnarter even 


September-October, 1951 


An American authority, eminently 
qualified to speak, has placed on record 
his considered opinion that while the 
bomb would wound Russia gravely, it 
would not defeat her “nor would it 
alone prevent the Red Army from over 
running and occupying Europe, not 
even if atom bombs were used in an 


ticipation of the attack.” The United 





“There is no escape from the 
conclusion that the only way to 
stop the Soviet army is to fight 
it to a standstill, and that to 
check the Soviet forces at sea 
and in the air the Allies will 
have to be strong in these do- 
mains also. Forces of all arms 
will be needed, and all will be 
engaged.” 





States, he said, has “slipped into a dan 


gerous preoccupation with the atom 


bomb.” It has been “overvalued in the 
popular mind as a guarantee of vic 
tory.” The only road to security he held 


to be complete rearmament 


No Short Cut 

This is a hard road but a road which 
has to be trodden, That necessity has 
been recognized, and the long trudge 
up it has begun. Both in America and 
in Europe there has been an uncom 
fortable awakening to the grim fact 
that there is no short cut to security in 
the world as it is, What is happening 
in the United States i$ of fundamental 
and historic importance. We are wit 
nessing something for which there is 
no precedent—a mighty nation arming 
on a stupendous scale for the purpose 
not of waging a great war but of pre 
venting one from being waged, 

This is a landmark in history. Every 
thing else is thrown into the shade by 
this one tremendous fact. With her in 
exhaustible war potential behind her, 
the United States will be the unchal 
lengeable arbiter of destiny when her 
program of rearmament is completed. 
No aggressor will march if she says, 
“No.” We in Europe who only want 
peace should be eternally grateful to 
her for that. 

One can only hope and pray that it 


may not be too late. The locusts have 


David E. Lilientha 


not been idle. They have consumed five 
The 


mused by the American monopoly ot 


precious years. free nations, be 
the magic atomic weapon, had allowed 
their other defenses to decay. Only now 
are they refurbishing their armor, re 
suming the panop!y which they laid 


aside in 1945. 


Kremlin Chuckled 

How the Kremlin must have chuck 
led with delight to see them being led 
up the garden path by the atomic will 
o'-the-wisp! Soviet propaganda encour 
aged that unwise aberration subtly and 
ceaselessly. Meanwhile Russia's own ar 
maments increased steadi'y. She was 
never in doubt about the fact that the 


Third World War, if it 


bound to be a war of all arms, not an 


came, was 
atomic war in the air alone. 

Korea has helped awaken the West 
ern nations from their dream of victory 
without tears. It has brought home to 
them the truth that numbers still count 
in war, Machine power has not robbed 
manpower of all its significance, The 
battle is still a human affair, not one of 
robots, However to jump from that 
conclusion to the further one that ma 
chines are of secondary importance, es 
pecially machines in the air, would be 
wholly unwarranted. But nothing has 
happened in Korea or elsewhere to 
prove that air power is other than an 
indispensable link in the chain of war 


today. 


Korea No Guide 

Korea has not been a reliable guide 
to what may happen in the Western 
European theater of war. There has 
been little or no true strategic bombing 
there. The situation has been entirely 
abnormal in so far as the Communists 
have been able to maintain their bases 
of reénforcement and supply in terri 
tory which has been accorded right 
of sanctuary and has been treated as 
being out of bounds for United States 
bombers. 

It is true that there were some stra 
tegic targets to be found in North Ko 
rea, such as the fertilizer and other 
chemical plants and refineries at Konan 
and Wonsan, and these were adequately 
American B-29's 


dealt with by the 


However, the real bases and supply cen 
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ters of the Communists were north of 


the Yalu River. 


Position Different 

There will be no such limitation of 
the Allied bombers’ freedom of action, 
it may be assumed, in a war in Europe. 
The position will be different, moreover, 
in that a Russian army striking west 
ward would depend mainly on rail 
transport, and its lines of communica 
tion would be very long and vulner 
able. The Communists’ communications 
in Korea were comparatively short, 
there was little rail conveyance, and the 
lines of supply were too primitive to be 
satisfactory targets. 

The logistics of the Russian invaders 
will have to be organized much more 
elaborately, and they will be an obvious 
magnet for Allied bombers. They are 
certain to be assigned a high priority in 
the strategic air plans of the Western 
Powers. 

There may be, too, a restaging, in an- 
other theater, of the World War II cam- 
paign against Germany's oil supply. In 
Russia there is one big oil target which 
invites and will probably receive spe 
cial attention from the Allied bombers. 
The 


Achilles. That region produces about 


Caucasus is Russia’s heel of 
eighty per cent of all her oil supplies. 
Upon its output depends not only the 
mobility of her armored forces, aircraft, 
and submarines, but the maintenance 
of her highly mechanized system of ag 
riculture. 

Without it she would be virtually im 
mobilized militarily, while at home she 
would be menaced by a shortage of 
food that might culminate in famine 
conditions. The oil area is certain to be 
strongly defended but is hardly likely 
to be completely safeguarded from air 
attack, particularly if made by night 


and with guided bombs. 


The Epic Clash 

It will be in the zone of the armies, 
however, that the epic clash in the air is 
likely to come. The Red Air Force is 
essentially a tactical one. It is especially 
strong in the types of aircraft intended 
for coéperation with ground forces. Its 
jet fighters are first class and very nu 
The MIG-15 has 


paces in Korea and evidently takes a lot 


merous, shown its 
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of catching, but it has come off second 
best in some encounters with the Amer 
ican F-86 Sabre and at times with the 
F-80 Shooting Star and F-84 Thunder- 
yet. 

The Allies will have no easy task in 
winning the battle in the air in West- 
ern Europe. If they can win it, and 
then maintain their mastery, the out 
look for a successful defense of the Elbe 
or the Rhine, on whichever it is decided 
to stand, will be brightened. And the 

line must be held; the 
Russians must not be 
allowed to sweep down 
to tidewater on the At- 
lantic or the English 
Channel. 

What strength will be needed to hold 
them? That is a matter of debate. A 
figure of 100 to 125 battleworthy divi 
sions was suggested by Herbert Hoover 
when he testified before the Senate For 
eign Relations and Armed Services 
Committees in joint session on Feb 
ruary 27, 1951. Maj. Gen. J. F. C. Ful 
ler, on the other hand, suggests that 
forty divisions, half of them organized 
for resistance and half for exploitation, 
would suffice in the opening stage of a 


Russian invasion.* 


The general view is that at least fifty 
divisions, at once available, would be 
required to check an invasion. It is 
clear, at any rate, that a greater strength 
than is as yet assembled will be needed 
force is needed 


that whatever 


should be provided without delay. 


and 


If the Russians succeeded in occupy 
ing all Europe to the Pyrenees they 
would have at their service an aug 
mented war potential that would make 
them, given time to exploit it, not only 
masters of the Eastern Hemisphere but 
a menace to the Western graver than 
any that has appeared in the past. They 
would gain bases from which their 
oceangoing submarines could carry on 
their guerre-de-course more easily than 
if they had to issue from the landlocked 
Baltic. 

Whether they would be able to in 
and Britain may be 


vade occupy 


doubted. The possibility of their doing 
g 


“How To Defeat 


4. Maj. Gen. J. F. C. Full 
ia,” 51, p. le 
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so by means of a great airborne opera- 
tion has been suggested, but, despite 
the many propagandist displays before 
the last war, Russian paratroop opera- 
tions in that war (in Finland, for ex 
ample) were by no means impressive. 
A seaborne invasion could not succeed 
as long as the British fleet was in being. 
The Soviet surface navy, even with air 
cover, would be too greatly inferior to 
support an “Overlord” operation in re 


verse. 


Britain Might Suffer 

Even if not invaded, Britain might 
suffer grievously if the Red Army suc- 
ceeded in establishing itself on the coast 
of northern France. Guided missiles 
launched from Calais might almost 
batter the south of England to death, 

The southern ports—London, South 
ampton, Portsmouth, Plymouth, and 
Falmouth—might be made untenable. 
London itself might be rendered prac 
tically uninhabitable. It has even been 
suggested that Britain might be forced 
to withdraw from the war. 

There is no escape from the conclu 
sion that the only way to stop the So 
viet Army is to fight it to a standstill, 
and that to check the Soviet forces at 
sea and in the air the Allies will have 
to be strong in these domains also. 
Forces of all arms will be needed, and 
all will be engaged. 

Fortunately, the statesmen and strate 
gists of the free nations seem to be alive 
to that truth. The preparations which 
they are making to meet the Euro 
Asiatic menace would be void of mean 
ing if an encounter were not contem 
plated in which each of the three serv 
ices will have a very important part to 


play. 


Wise Second Thoughts 
That 


take, but it is rather a divergence from 


is clearly the sensible line to 
the former line, not yet entirely aban 
doned, of reliance upon a single weapon 
of such terrific potency as to be capable, 
if not of preventing a war altogether, at 
least of finishing it by the lone hand in 
almost a matter of hours. Evidently 
there have been second thoughts—wise 
second thoughts—about whether the 
magic superweapon could really accom 


plish all that has been claimed for it. 
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Simple New Power Source Provides Torque-Free Flight 


by 
C. L. Washburn 


Assistant to the president, 
Hiller Helicopters 


FTER eight years of intensive de- 
velopment work, Hiller Helicopters 
of Palo Alto, Calif., believes that the 
ramjet-powered “flying windmill” offers 
most of the ultimate answers to the 
propulsion problems of rotary-winged 


aircratt. 


Seven Types Made 

Seven different type helicopters were 
constructed by the Hiller organization, 
and they ranged from a design stand 
point through different coaxial con- 
figurations, America’s first jet torque 


compensating helicopter, a direct-con 
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trol helicopter of conventional design, 
the production Model 360, and, finally, 


the Hiller-Hornet. 


Transmitting Power 

It became quite apparent that the 
cost and complexity bf conventional 
helicopters lay almost completely with 
the problem of transmitting the power 
to the outer portions of the blades, 


from which the lift is derived. 


The analysis might well commence 
with the Hornet's predecessor, Model 
360, a conventional-type helicopter. Al 
though the cheapest machine of its kind 
ever marketed and with such distinc 
tive features as outstanding stability 
and great advances in maintenance, the 
360 nevertheless was still a conventional 
helicopter. 

Over 2'4 years ago research was be 


gun on an entirely independent program 


Two versions of the ramjet Hornet helicopter in flight. 
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aimed at ridding the industry of the 
“necessary evils” which are inborn in 
the conventional helicopter. These evils 
included such things as the electrical 
and fuel systems of the reciprocating 
engine which was forced to turn a 
“beeted-up” driveshaft through a fairly 
complicated gear-reduction system in 
cluding a mercury clutch and a free- 
wheeling clutch, and which finally re- 
sulted in the power ending up in the 
blade tips, where it is most needed for 


efficient operation. 


To Eliminate Torque 

It was determined that the first step 
was to rid the machine of torque, 
thus eliminating the torque-compen 
sating tail-rotor-drive system, a source 
of great expense and an added drain 
on the helicopter’s available power. 
Blades which are power driven trom 
their tips beckoned as the most prac- 
tical escape from torque, and conse 
quently the Hiller jet research program 
evaluated over seventeen different tp 
mounted jet designs prior to choosing 
the present ramjet engine. 

It is interesting to note that the air 
craft propulsion industry in general has 
gone through a very interesting cycle 
in the development of various types 
ot power systems. 


Many 


search and design of reciprocating en 


years were spent in the re 


gines. Complicated crankshaft drives, 
connected to a rotating propeller, re 
ceived their power trom a combustible 
mixture which finally was ejected as a 
source through tail 


useless power 


pipes. 


Jet Power Adopted 


\s we started going higher and 


faster, we found that we needed not 
only this engine and exhaust system but 
also a turbine supercharger for higher 
speed operations at higher altitudes. As 
time, speed, and altitude continued to 
advance into the upper regions, we 
found that the turbine supercharger 
and tail pipe were pulling the recipro 
cating engine, so jet power was adopted 
asa propulsion source for aircralt. 
One of the simplest and most effec 
tive power plants is the ramjet now 
employed to power the Hiller-Hornet 


helicopter. 
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Theoretically, the jet power plants 
which presented themselves for analy- 
sis included pulsejets, turbojets, and 
ramjets. The turbojet at once proved 
impractical for a tip-mounted installa- 
tion because of size and weight limita 

tions. Valve life with 
pulsejet engines was 
always a critical prob 
lem besides the pulse 
jet's almost intolerable 
noise level, 

Commencing with the construction 
of a single tip-mounted pulsejet engine, 
there followed in rapid succession a 
program of building and testing dou- 
ble-, triple-, and quadruple-valve and 
valveless pulsejet power plants, all of 
which were tested on flying models and 
whirl-test_ stands. Months of testing 
these various conhgurations pointed up 
the ramjet design alone as offering the 
simplest and most practical answer since 
it requires no moving parts w hatsoever 


for its operation. 


Lightweight Ramjet 

After working with four or five com 
pletely different ramjet designs, includ 
ing the incorporation of over five thou 
sand modifications on this particular 
type alone, the present 11-pound power 
plant was finally achieved. This unit de 
velops thirty-one pounds’ net thrust 
which equals approximately thirty-four 
horsepower of a conventional recipro 
cating engine. 

The choice of the ramjet was made 
with the realization that the present- 
day units are relatively inefhcient with 


respect to their fuel consumption. On 


The 11-pound jet unit can be removed 
from the rotor tip in three minutes. 


the other hand, the simplicity of rams 
plus the unlimited possibility of future 
development should make possible tre- 
mendous strides in economy of opera 
tion. The ramjet is the obvious choice 


for helicopter power. 


Starting Methods 

To start the Hornet the operator has 
the choice of three methods—a hand 
attach- 


crank, an electrical auxiliary 


ment, or a built-in, lightweight, lawn 
mower type gas engine, all of which 
quickly bring the blades up to sufficient 
tip speed to allow the automatic spark 
ing of the engines from whence they 
quickly bring themselves up to operat 
ing speed 

Basically the craft consists of a com- 
bination aluminum and tubular steel 
structure. The craft’s over-all length, in- 
cluding the rotor blades, is 23.6 feet 
and, when the blades are folded, 14.8 
feet. The rotor blade may be turned to 
permit the Hornet to be placed in most 
any garage. Its light weight of 356 
pounds empty provides great advan- 
tages in its movability when not in 
operation. Controlwise, the Hornet is 
very simple since with the absence of 
torque the craft incorporates but two 
hand controls—the overhead cyclic con- 
trol which tilts the main blades to pro- 
vide forward, backward, and sideways 
flight, and the collective pitch mecha- 
incorporates the throttle 


nism which 


and the pitch control. 


Rudder for Rotor 

The substitution of the ramjet engine 
for the reciprocating engine has elimi 
nated the problem of torque so that a 
tail rudder can be substituted for the 
usual tail rotor, 

The Hornet power plants are rapidly 
being refined with an eye toward 
yreater tuel economy but even now can 
operate on fuels ranging trom kerosene 
gas and regu 


to low-grade automobile 
lation aviation gasoline. 
Korean 


tull time and effort would 


Had it not been for the 
emergency, 
have been devoted to the Hornet pro 
gram in order to market the machine 
commercially in 1951. These plans were 
necessarily changed when the company 
became a Navy facility and converted 


its entire production to military uses. 
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Supersonic research 





Stalking 
the 
Guided Missile 


New Instruments Track and Report the 
Performance of Long-Range Rockets 


Dr. Dirk Reuyl and L. G. de Bey 


Ballistic Researcv Laboratories, Aberdeen Proving Ground, Md. 


N a relatively short span of years the 
| White Sands Proving Ground near 
Las Cruces, N. Mex., has become promi 
nent as the Nation’s biggest land range 
for the testing of guided missiles. A 
large amount and variety of experimen- 
tal work is carried on in which such 
missiles’ aérodynamic properties are de- 
termined and their guidance and con- 
trol mechanisms are checked in full 
scale, free-flight tests. 

In many instances a missile acts as 
the carrier of experimental equipment 
into and beyond the outermost regions 


of the earth’s atmosphere. 


Instruments Developed 


From the inception of the range, the 
responsibility for the flight measure 
ments has been carried by the Ballistic 
Research Laboratories at Aberdeen 
Proving Ground, Md. Theoretical and 
experimental studies have led to the de- 
velopment of observing methods and 
the design of measuring instrumenta 
tion. 

At White Sands, 


Laboratories personnel have been en 


Ballistic Research 
gaged in the field testing and applica 
tion of these methods and instruments. 
The large network of stations spread 
out over the desert floor and the ad 
joining mountain ranges has been ex 
panding steadily to meet the growing 
demands made by the missile-develop- 


ment projects. 


The variety of data which must be 
obtained calls for different methods of 
measurement. In general, for each type 
of instrument more than the minimum 
necessary number of stations are used. 
Frequently, several instrument systems 


are operated tor the same purpose. 


Errors Reduced 

These practices are intended to re 
duce the effects of accidental and sys 
tematic errors and are based on sound 
scientific and technical procedure. It 
hardly need be mentioned that the cost 
of guided-missile projects alone would 
be sufficient justification for such op 
erational methods. 

As a result there has been established 
both optical and electronic instrumen 
tation, operated jointly or as independ 
ent systems, all recording and measur 
ing with reference to a common system 
of coordinates and time. The following 
brief description of types of instrumen 
tation may serve to illustrate the scope 
of the effort made by the Ballistic Re 


search Laboratories in this field. 


Cameras Used 

At the point of launching and for the 
initial two to three thousand feet of the 
trajectory, fixed motion picture cameras 
are used. These instruments, differing 
from the conventional movie-camera 
types, are designed for wide field cover 


age (Fig. 1). 




















Fig. 4, Sample frames of an early tracking tele- 
missile during the propulsion period. Slant distances 
as shown in the above photo strip are 8, 9, 10, 15, 


' 


*ig. 1. This Bowen camera with exterior timing device can carry either 
7- or a 12-inch focal length lens. Frame rates may be varied between 
0 to 180 a second. Exposure rate is one ten-thousandth of a second 
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Askania cinetheodolite 
fied with Cassegrainian 
optical system of 14- 
foot focal length. 





Fig Below, ballistic camera of 12-inch focal length and 8- by 10-inch 
plate size. A double rotating shutter controls the rate and duration 
of exposures, and a screen is used to reduce the sky background. 


5. Twin 10-inch Cassegrainian telescopes mounted on 
a modified SCR 547 radar pedestal. Secondaries provide 
focal lengths of either 15 or 25 feet for each telescope. 














scope record of an A-4 
to the speeding missile 
and 20 miles respectively 


é 4 

i This 16-inch tracking telescope on a modified 90-mm. antiaircraft gun mount is lo- 
TRACKING THE cated at a distance of 40 miles from the rocket launching site at an elevation of 8,000 
ROCKETS feet above sea level. The effective focal length can be varied between 40 and 80 feet. 


visually 


flight on 


The 10-inch Newtonian tracking telescope, above, is on a modified M45 mount 
Below, the 5- and 10-foot focal length telescopes mounted on a Navy gun director pro- 
vided photographic records of the Bumper missile firings at the Long Range Proving Ground 


I 6. Twin 45-inch tracking 
telescope on modified M45 mount 


« 








Measurements from two or more sta 
tions give the position ot the missile in 
space by triangulation. Located at dis 
tances of about one mile from the 
launching sites, these stations will yield 
missile position with a probable error of 


six inches. 


Cinetheodolites 

Once the missile has moved out of 
the field covered by these cameras, 
tracking cinetheodolites take over. Sev- 
eral types are being used, differing in 
mechanical design and having optical 
systems ranging from twelve inches to 
fourteen feet in focal length (Fig. 2). 
In addition to photographing the mis 
sile, the cinetheodolite records the azi 
muth and elevation angles of the optical 
axis for each exposure. 

The positional accuracy obtainable 
with these instruments is based upon 
an instrumental precision of about one 
tenth of a mil. Under favorable condi 
tions a complete trajectory of a A-4 mis 
sile has been recorded by a single in 
strument. From a set of instruments, 
trajectories may be determined in gen 
eral to an altitude of at least fifty miles. 

At greater tracking ranges, and for 
short ranges where precise velocity and 
acceleration data are needed, electronic 
techniques are employed for determin- 
ing flight ballistic data. Such methods 
have as their principal advantages in- 
dependence of weather as a firing cri- 
terion and greater operating range. Sys- 
tems such as the DOVAP instrumenta- 
tion, making use of missile-borne elec- 
tronic “repeaters,” are capable of track- 


ing to ranges of several hundred miles. 


DOVAP System 

The DOVAP system, like all radio 
methods employed in tracking or direc 
tion finding, depends upon the funda 
mental properties of electromagnetic 
wave propagation tor accurate determi 
nations of missile position, velocity, and 
White 
high-fre 


acceleration. As used at the 
Sands 


quency radio signal is transmitted from 


Proving Ground, a 


the ground to the missile and retrans- 
mitted back to three or more ground 
receiving stations by the “repeater” or 
“beacon” in the missile. 

Comparison of the original and re 


turned signals yields a difference fre 
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quency, proportional to the missile ve 
locity, as a result of the Doppler effect 
so familiar in sound propagation. These 
difference or Dop- 
pler frequencies from 
the three ground sta 
tions are then used as 
the basis for computa 
tions of the missile’s 
trajectory data. 

In one way the system may be con 
sidered as a radio yardstick wherein 
each cycle of the Doppler frequency 
represents a distance measurement. The 
sum of the Doppler cycles then gives 
distance measurements from each of the 
these distances from 


stations, and 


known points will define the codrdi 


nates of the missile. From successive 
known coordinates, velocity may be de 
termined. 

In practice, accuracy of the DOVAP 
system is limited primarily by the un 
certainty of our knowledge of the ve 
locity of light, both in vacuum and in 
the earth’s atmosphere. Experimental 
determinations of vacuum light velocity 
by various workers in the field do not 
to within about one 


agree part in 


thirty thousand. Variations from true 


vacuum velocity due to nonhomo 
geneity of the earth’s atmosphere fur 


ther add to the uncertainty. 


Accuracy Limited 

Thus absolute accuracy of the sys- 
tem is limited to something less than 
one part in thirty thousand. Exactly 
how much less is dificult to determine 
since there are as yet no other systems 
available to check its accuracy. 

Estimates of errors of measurement 
at ranges of one hundred miles or more, 
through comparison of data obtained 
from several independent solutions 
wherein coérdinates agree to within a 
few feet, indicate that an instrumental 
precision of one part in fifty thousand 
may be achieved. 

In this connection, for the purpose of 
providing high accuracy data by optical 
means, a system of stationary precision 
plate cameras has been developed (Fig. 
3). Calibrations are made by means of 
star positions, and results so far have 
indicated the possibility of achieving 
order of hun 


accuracies of the one 


dredth of a mil. 


measuring 


Most of the trajectory 


methods described here have under 


gone extensive tests and may now be 


applied in a routine manner, provided 
the operational difficulties which are 
peculiar to the desert conditions at 


White Sands are adequately met. 


Detailed Record Needed 


noted, however, that none of 


It is 
the methods described so far is capable 
of furnishing detailed information about 
the attitude of the missile; 7.¢., its yaw, 
pitch, and roll as functions of time. 
Also, there is the need for a detailed 
record of special occurrences such as 
booster and warhead separations, ejec 
tion of experimental apparatus, and 
functional failures if and when these 
occur, 

To meet these needs the dev clopment 
of both optical and electronic instru 
mentation was undertaken in the form 
of long-focus tracking telescopes and 
telemetering systems, respectively. 


The first tracking telescope was a 


A V-2 rocket being prepared for launching 
at White Sands Proving Ground, N. Mex. 
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twin 4.5-inch refractor, with effective 
tocal lengths of about twenty feet and 
mounted on an M45 caliber .50 gun 
turret. Its photographic records, taken 
on 35-mm. motion-picture film at rates 
up to twenty exposures a_ second, 
showed excellent detail of missile image 
to great altitude and offered the means 
for attitude measurements along the 


entire trajectory. 


“Bright Eyes” 

Although superseded by other instru 
ments of much improved design, this 
instrument is still in operation and con 
tinues to justify its original nickname 
of “Bright Eyes” (Fig. 6). 

The second and third tracking tele- 
scopes (Fig. 8) to be designed use the 
same type of mount but consist of 10 
inch Newtonian optical systems, with 
effective focal lengths of 
This 


been especially useful, and its basic de- 


maximum 


forty teet. type instrument has 
sign features were used for similar in 
struments at other ranges. 

Following this instrument a_ 16 
inch reflector system was mounted on a 
modified go-mm. gun mount (Fig. 7). 
As in the preceding telescope, an en 
larging system provides large effective 
focal length, in this case variable be 
tween forty and eighty feet. 

The most recent tracking telescope to 
join the instrumentation system at 
White Sands is a twin Cassegrain tele- 
scope, mounted on a modified SCR 547 
radar pedestal (Fig. 5). Equipped with 
advanced design features such as a ball 
type tracking control and an optical 
beam-distributing device, this instru 
ment should be most suited for simul 
taneous production and experimental 


pu rposes. 


Roll Determined 

From tracking telescope records, at 
titude and roll of the missile are de- 
termined. The accuracy is illustrated by 
the probable error of 0.5-degree for the 
orientation of an A-4 missile at twenty 
miles’ altitude from photographs at a 
20-foot focus (Fig. 4). 

In regard to the electronic telemeter- 
ing system, one of the major contribu 
tions of the electronic art is the rapidity 
and accuracy with which remote indi 


cations of events happening in the mis- 
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sile may be made. Many such telemeter 
ing systems have been devised during 
the rapid growth of the guided-missile 
industry to relay to the ground data 
concerning the measurements of pres 
sures, control surtace positions, ctc., 
made within the mis 
sile during its flight 
Two of these sys 
tems, as standardized 
by the Research and 
Development Board, 
have been installed at the White Sands 
test range and, on each firing, provide 
tens of thousands of samples of highly 
important data to the missile engineers, 
The 


samples thirty different measuring in 


Hermes telemetering system 
struments or sensors thirty times a sec 


ond in time sequence and transmits 
these nine hundred samples per second 
to the ground continuously throughout 


the flight. 


Data Unscrambled 

On the ground after the flight, com 
plex electromechanical machines un 
scramble the data samples and present 
plotted curves of the various phenomena 
as tunctions of ume. 

The FM/FM telemetering system, 
based on frequency-modulation tech 
niques, transmits up to fourteen sep 
arate and continuous measurements of 
as many sensors on a single radio sys 
tem and, after separation by electronic 
means in the ground-station equip 
ment, presents these data in graphical 
and digital form. 

Both telemete:ing systems present the 
final data with an accuracy of two per 
cent or better. The chief advantage of 
the Hermes system lies in its adapt 
ability to miniaturization while it suf 
fers through inability to make highly 
detailed observations of particular events 
because of the sequential sampling tech 
niques used. 

The FM/FM system, although it is 
capable of reading each event continu 
ously and thus in a more detailed 
fashion, is limited in channel capacity 
and is considerably larger. 

Other types of electronic instruments 
are in use on the test range to provide 
less accurate but immediately available 
data regarding the behavior of the mis 


sile for safety purposes. 


Radar is admirably suited for such 
use. Under the direction of the Signal 
Corps Engineering Laboratories, to 
whom was delegated the responsibility 
for radar instrumentation at the White 
Sands Proving Ground, several inde 
pendent radars are operated on practi 
cally all firings to provide real-time 
plots of trajectory data to an accuracy 


of approximately one mil. 


Radar Chain 


These independent radar stations 
may also be operated as a chain of 
stations in order that a long-range mis 
sile may be acquired and tracked suc 
cessively by the individual stations. 
Each station of the chain provides ac 
quisition data to the next, and the mis 
sile is passed from one station to the 
other throughout its flight. 

Another such safety instrument is the 
missile impact predictor which, from 
data obtained from optical tracking in 
determines 


struments, automatically 


present position of the missile and 
computes its impact pont. 

Graphical presentation of these data 
during the flight enable flight safety en 
gineers to destroy missiles long before 
there is any danger of their falling out 
side the test range boundaries. 

In conclusion, it may be well to call 
attention to the field of data reduction 
which until now has lagged consider 
ably behind the development of field 
instrumentation. It would seem safe to 
predict great advances in the techniques 
of data reduction including such im 
provements as refined trac king controls 


and hlm measuring devices. 


Future Trends 

As heretofore, the general trend of 
development in the guided-missile field 
will determine which future types of 
range instrumentation will be required. 
For example, some requirements may 
be peculiar to sea ranges and similar to 
those met by Ballistic Research Labora 
tories’ optical and electronic instrumen 
tation at the Long Range Proving 
Ground in the Bumper tests in 1950 
(Fig. 9). 

As this is written, new methods and 
instruments are already in the making 
to aid in solving just-around-the-corner 


missile problems. 
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Thousands of vehicles from Pacific islands await rehabilitation in Japan. Inset shows detail (Army photo). 


“Operation Roll-Up” 


How Japan Became an Ordnance Arsenal for Korea 


oe 


by 
Brig. Gen. Gerson K. Heiss 


= 
ae 


The Japan Logistical Com- 
mand has done an out- 
standing job in rebuilding 
salvaged ordnance equip- 
ment for use by our troops 


” 
? 


} Day of World War II started 

one of the strangest chains of 
events in the history of military ord 
nance. It began with an invasion that 
never came off. Its final chapters are 
being written today in a bitter ideologi 
cal struggle on a rugged, mountainous 


peninsula. 


Supplies Abandoned 
The temporary abandonment of un 
counted tons of World War II supplies 


and equipment on Pacific outposts after 








This is the first of three ar- 
ticles explaining one of the most 
unique Ordnance operations in 
modern military history. These 
articles have been prepared by 
Brig. Gen. Gerson K. Heiss, 
Ordnance Officer, Japan Logisti- 
cal Command, and also the com- 
manding general of the 229th 
Ordnance Base Depot. 

General Heiss, a native of 
South Carolina and a graduate 
of Clemson A. & M. College, 
was with the Office of the Under 
Secretary of War at the outbreak 
of World War II. His later war- 
time assignments included ex- 
perience in North Africa and in 
the Office of the Chief of Ord- 
nance. At war's end he was Exe- 
cutive, Office of the Under Sec- 
retary of War, continuing in a 
similar position after the re- 
organization of the armed forces 
until 1950 when he assumed his 
present position. 

The Japan Logistical Com- 
mand was established on August 
25, 1950, to provide logistical 
support for the Korean conflict 
and for occupation activities. 
Born under the pressure of war, 
it has achieved an outstanding 
record during its first vear of 
existence in providing a major 
part of United Nations support 
from an overseas base in addi- 
tion to that supplied from the 
United States —Tiie Eprvors. 








the great demobilization of 1945 1s 
known to the whole Nation. Virtually 
unpublicized, however, is how that 
same equipment has been quietly but 
dramatically salvaged by Army Ord- 
nance over the past few years at a sav- 


ings of hundreds of millions of dollars. 


To War Again 

Stull unrealized by the world at large 
is how this same abandoned equipment 
sustained the United Nations effort in 
Korea. For it went to war a second 
time where no other near-by ordnance 
supplies existed to support a major 
campaign. 

Hardly had the ink dried on the sur 
render document in Tokyo Bay when 
the great pressure exerted at home by 
mothers and wives for the quick return 
of their soldier sons and husbands soon 
depleted a powerful fighting force. 
Small remaining occupation and care 
taker forces on the various island bases 
were entirely inadequate for the proper 
care and maintenance or retransport of 
the hundreds of millions of dollars’ 
worth of equipment that had been pil 


ing up on the Pacific islands. 
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Tens of thousands of trucks, thou 
sands of artillery pieces, huge quanti- 
ties of small arms, armored vehicles, 
tanks, hundreds of thousands of tons 
of ammunition, spare parts, and sup- 
plies—all these had been left behind by 


the rapidly demobilized forces. 


Nature Took Her Toll 

From New Guinea on up through 
the Solomons, the Admiralty Islands, 
the Philippines, Guam, Saipan, and 
Okinawa, the ravaging forces of nature 
soon began to take their toll. Under 
growth, jungle rot, typhoons, and the 
scorching tropic sun played their de 
structive rdles. Loss by pilferage and 
vandalism can never be estimated. 

Meanwhile, in Japan the Eighth 
Army settled down to routine occupa 
tion duties. The Ordnance mission was 
to furnish maintenance and supply of 
automotive and armament equipment 
and ammunition. This was carried on 
in the usual manner by held mainte 
nance units and depot maintenance 
shops operated by depot-type Ordnance 


units augmented by Japanese labor. 


Results of Economy 


The drive for economy in defense 
back in the States was felt in Japan, too. 
The four divisions comprising the oc 
cupation forces were cut down to about 
sixty per cent of normal strength. Be 
cause of this economy, and because the 
Far East Command had been advised 
vehicles, tanks, or other 


that no new 


equipment would be forthcoming from 


Boxed parts from “Operation Roll-Up” were assembled in Yokohama, Japan, almost as far as the eye could see 


the States pending development and 
production in American factories of 
newer and better models, it became ap 
parent that for normal supply of equip 
ment and parts the Far East Command 
had to become more and more self 
sufficient. 

The vast stores of ordnance material 
rapidly deteriorating and rotting away 
at the old build-up bases were of con 
siderable concern to all Ordnance off 
cers. The solution to many problems lay 
in a new program conceived by Brig. 

Gen. Urban Niblo, Ord 

nance Officer, General 
Headquarters, Far East 
Command, 

This plan, called “Op 
eration Roll-Up,” con 
templated recovering 
ordnance assets from the island outposts 
and reclaiming or rebuilding them in 
Japan. Skilled labor and facilities were 
plentiful in Japan. A survey revealed 
Japanese industrial plants and former 
military installations could be adapted 
to handle the type and volume of work 
involved. 

The problem, then, was how to 
gather up the derelict equipment, clas 
sify it, temporarily store it, and process 
it through the rebuilding operation. 
This included, of course, preparing the 
Japanese shops, management, and work 
ers for the réle they were to play in so 
vast and far-ranging a plan. Undertak 
ing such a program would establish a 
precedent in military ordnance opera 


tions. It was a decision that called for 


courage and clear-cut determination. 

The first step in launching the pro 
gram was to gather the scattered mate 
rial and move it to Japan. Operation 
Roll-Up got under way in 1948 and 
extended through 1949 and into the 
early months of 1950. Once the material 
reached Japan, other major steps were 


had 


transported to temporary storage areas. 


necessary. It to be received and 
This required considerable storage ca 
pacity, not only for the unserviceable 
vehicles but also for the tens of thou 
sands of tons of parts and general sup 


plies involved. 


More Storage 

Then, as the material was brought to 
these storage areas, it had to be segre 
gated and classified. This involved pro 
vision for further storage. 

The next phase was the breaking 
down and reclamation of as many serv 
iceable components as possible, Then, 
and then only, would the equipment be 
ready for the rebuild operation which 
was the ultimate objective. 

From 1948 until logistic support of 
the Far East Command passed to the 
Japan Logistical Command in August 
1950, the operation of the plan was the 


Eighth Ord 


nance, under Col. Olaf P. Winningstad. 


responsibility of Army 


One Area Left 


Originally there were three major 
areas for this entire operation. However, 
one installation in the Kobe area and 


one in Nagoya were closed out in June 


Army photo). 








1951, leaving only the Tokyo-Yoko 
hama area operational. In this latter 
area is included the former Japanese 


Naval Air 
south of Yokohama, and several pri- 


Station at Oppama, just 


vately owned plants which have been 


retained under contract. 


American Methods Used 

One of the most interesting features 
of the entire project has been the man- 
ner in which Ordnance personnel, both 
military and ecivilian, have adjusted 
Japanese industrial methods to Ameri- 
can mass-production techniques. 

Although Japan is one of the big in- 
dustrial centers of the world, produc 
tion standards and methods are still 
considerably below those of the United 
manufacturers 


States. Few 


have worked with the close tolerances 


Japanese 


and allowances required on precision 
made ordnance parts and equipment so 
necessary to attain the maximum degree 
of interchangeability. 

In-process and final inspections are to 
normal 


extent nonexistent in 


a great 
Japanese manufacturing processes. Their 


shops even lack good housekeeping. 
When we took over one large factory 
we had to remove a one-inch layer of 
oil-soaked and hardened dirt from the 
concrete floor. 

An extensive course of training tor 
both labor and supervisory personnel 
was necessary in an effort to acquaint 
them wah modern American methods 
and practices. Their methods of work 
ing and handling tools are the reverse 


ot ours 1n so many instances. 


Odd Customs 

The Japanese mechanic disdains the 
workbench, much preferring to squat 
and work on the floor. He is accus 
tomed to pushing a wrench instead of 
pulling it. His saw has a straight handle 
which he holds with both hands, cut 
ting on the upstroke instead of on the 


His 


functions the reverse ot 


downstroke. carpenter's plane 
ours, cutting 
on the pull instead of on the push 
stroke. 

He makes little use of the handle of 


his hammer, which usually is about 
half the size employed by an American. 
Instead, he likes to grasp the handle up 


near the head and sort of pound with it 
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A group of M8 armored cars awaiting rebuild in Japan 


as though he had a stone in his hand. 


These deep-rooted working habits il 
lustrate some of the prob!ems encoun 
tered by Ordnance in employing Japa 
nese labor in our various depots and 
rebuild installations. 

With the above general information 
as background, this se 
ries of articles is in 

tended to cover three 
major phases of Ord 
nance work in the Far 
The 


hirst of these, the arma 


Command, 


ment phase, will be discussed in this 
article. 

The center of armament operations 
in the Far East Command is the Tokyo 
Ordnance Depot, located in buildings 


Tokyo 


Ordnance Supply Depot of the Japanese 


that formerly comprised the 


Army. It is now giving full support to 


Army photo). 


the United Nations forces in Korea and 
United States forces in Japan, Okinawa, 
Guam, and the Philippines. It has also 
the mission of rebuilding tires and tubes 


for our forces in the Far East. 


Aided Demobilization 
The 


esting period of growth since coming 


installation has had an inter 
under our control. It played an im 


portant part in the demobilization of 
the Japanese armed forces and the de 
militarization of Japan, for through its 
facilities great quantities of Japanese 
ordnance were processed for destruc 
tion. Simultaneous with this was the 
establishment of maintenance facilities 
to support the occupation forces. 
Particularly important in this phase 
was the small-arms maintenance shop, 
which has repaired and reconditioned 


large amounts otf this type of ordnance. 


After rebuild, the M8 armored cars await shipment to the Korean front. 





Accordingly it became the most im 
portant installation of its type in the 
Far East atter the Philippines were 
granted their independence and it was 
necessary to move many bases and 
depot facilities from that country to 
Japan, It, too, has played a prominent 
role in the “Roll-Up” and rebuild pro 
gram, being the rebuild center for most 


armament material. 


Many Changes Made 
When the 
“Roll-Up” 


1945, a great 


mission to rebuild the 


material was assumed in 


number of additional 
changes had to be made in the depot 
operation. The tremendous quantity of 
material to be handled not only greatly 
increased the work load but required 
the reorganization and replanning of 
warehouse facilities to accommodate 
both the unserviceable and the rebuilt 
stocks. 

Throughout the development of these 
depot operations it Was necessary that 
personnel requirements keep pace with 
the increased volume and variety of 
work involved. Highly skilled artisans 
and technicians were needed. Efforts 
were concentrated on obtaining former 
Japanese arsenal workers. Even the best 
of these, however, had to be trained 
and indoctrinated in our methods. This 
has been a continuous process. 

An interesting sidelight on the Japa 
nese labor situation is that now working 
at the depot are the following: 

A former admiral and a_ former 
colonel, who work in the motor pool; 
a former major general who is fore- 
man of all Japanese in the paint shop; 
a former lieutenant commander who 
works in the small-arms sections and 
an ex-admiral in the firecontrol sec 


tion. 


Japanese Well Adapted 

All these former high-ranking mem 
bers of the Imperial Japanese mili 
tary machine have become excellently 
adapted to their new work and have 
been producing first-rate results for us. 

Some concept of the depot’s supply 
activities alone can be obtained from 
the following data: 47,000 stock record 
cards; an average of 2,001 items shipped 
daily; 118,000 active supply locations; 


an average of 1,300 tons handled daily. 
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So extensive had its operations be 
come that by the outbreak of the Ko 
rean war shops had been set up to 
repair or rebuild every type of arma 
ment material used in the Far East. 
This was Ordnance planning at its 
best—for this has been the first time in 
the history of the United States Army 
that base depot maintenance facilities 
were “in being” at the outbreak of 
hostilities. 

The war brought many 
new problems—problems 
that had to be solved un 
der the stress of extreme 
urgency if we were to re 
tain our precious foot 
hold in Korea during those first des 
perate months. 

After initial encounter with the Rus 
sian-built T34 tanks, it was apparent 
that American M24 light tanks were 
no match for them. On July 4, 1950, an 
urgent call came for medium tanks of 
any kind. Three weeks later, seventeen 
medium tanks (M4A3) were delivered 
to a tank company, activated and or 
ganized in Tokyo, and they were on 
their way to Korea. 
was later 


A modification program 


instituted on M4A3 tanks and the -75 
mm. guns have been replaced with 
high-velocity 76-mm. guns. Ten tanks, 
rebuilt in these shops and shipped to 
Korea, have returned for the second 
time for repairs and have been shipped 


back to the battle zone. 


Howitzer Modified 

In the early stages of the Korean war 
the need for all kinds of mobile artil 
lery was desperate, and many of these 
weapons were rebuilt and shipped to 
Pusan. An example of some of the 
work done was the modification of the 
howitzer motor 


105-mm. carriage to 


increase its maximum elevation from 
33'5 degrees to 67 degrees so the 
weapon could be used to lob projectiles 
over the mountains at high-angle fire 

Still another shop change was on the 


MisAr, 


a T19 by removing the old 


half-track, which con 


was 
verted to 
model 37-mm. gun and replacing it 
with a 4o-mm. gun. This model has 
proved very useful in Korea as a dual 
purpose weapon, both for antiaircraft 


fire and infantry ground support. 


A machine shop does metalizing and 
manutactures critical parts that are in 
short supply. It also rebores cylinders, 
reseats valves, grinds crankshatts, test 
runs all rebuilt engines, and rebuilds 
transmissions, transfer cases, axles, con 
trol differentials, and winches for the 
shops and for the depot stock. This is 
the first Ordnance depot maintenance 
shop to rebuild engines and transmis 
sions for the M46 (Patton) tank. 

The depot also operates a machine 
shop, a heat-treating shop, a forge and 
welding shop, a foundry, a canvas and 
leather shop, a cleaning and painting 
shop, and the previously mentioned 
tire-rebuild plant. It furnishes the main 
tenance shops with armament parts that 
are in short supply both in Japan and 


in the States. 


Rush Job Completed 

One of the most interesting projects 
was the fabrication and manufacture of 
deep-water fording kits for the Inchon 
landing in September 1950. It was nec 
sary to design and fabricate one hun 
dred of these kits for the M4A3 tank. 
When the job was half complete, a call 
came for 150 additional kits for the 
M26 tank, to be delivered in 10 days. 

An attempt to get this done on local 
contract was unsuccessful. When it was 
apparent that the contractor could not 
complete the job on time, all the ma 
terial was pulled back to the depot 
where the shops worked twenty-four 
hours a day on the job and all kits were 
completed and delivered in time for the 
Inchon landing. 

Tokyo Ordnance Depot is one of the 
largest ordnance installations of its kind 
in the world and the largest ever to 
be established in an overseas area. In 
succeeding articles, the activities of the 
other phases of ordnance service in the 
Far East will be told—automotive, am 
munition, and supply. 

In addition to the supply of ordnance 
trom the United States, all the Ordnance 
depots and installations in Japan con 
tributed immeasurably to the support 
of the Korean campaign. Hundreds of 
millions of dollars have been saved for 
the taxpayers through the rebuild of 
And its 


use has kept our forces rolling and 


material from the “Roll-Up.” 


shooting in Korea. 











New sourcebook on automatic weapons 


contains 450,000 words, has 417 illustrations, describes 


1,854 patents, and lists 152 books 


"The Machine Gun’ 


Leo A. Codd 


Editor of OxvNANCE 


SALUTE to the Bureau of Ord 
pet of the Navy! It has ren- 
dered another noteworthy service to 
armament progress in the United States 
by devoting the talents of some of its 
best small-arms experts to the prepara- 
tion of a truly monumental history 
of machine guns. 

The title of the volume is: “The Ma 
chine Gun—History, Evolution, and 
Development of Manual, Automatic, 
and Airborne Repeating Weapons.” 
The 
highly capable Marine officer, Lieut. 


author is the well-known and 
Col. George M. Chinn, In preparing 
this immense encyclopedic work for 
the Navy and the 
Chinn has performed a prodigious labor 


country, Colonel 
of historical research. A sound, practi 
cal, experienced, and successful Navy 
armament authority in his own right, 
Colonel Chinn is also a born mechanic, 
analyst, and fluent 


patient research 


writer. 


Top-Notch Staff 

He was assisted by a small staff of 
researchers in the Bureau of Ordnance, 
Department of the Navy, whose com 
bined knowledge of the subject, added 
to that of Colonel Chinn, has not been 
surpassed among small-arms students. 

The 450,000 words in this volume are 
arranged in 92 chapters. There are 417 
illustrations; 1,854 patents are described; 
the bibliography lists 152 books. The 


publisher is the United States Govern 
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ment Office, 


D. C. The price of the book is $5.00. 


Printing Washington, 
(Members of the American Ordnance 
Association may order the book after 
October 10, 1951, through the A.O.A. 
Book Service at the special price of 
$4.50.) 

These are the tacts of 
life concerning this 
amazing piece of re- 
search, painstakingly 
prepared and copiously 
illustrated. 


Exhaustive Coverage 

The text of “The Machine Gun” is 
exclusively confined to that weapon. 
Submachine guns, semiautomatic rifles, 
carbines, pistols, are all omitted. Vir 
tually every known combat-used ma- 
chine gun is included. The author cov- 
ers the history of each principal in 
ventor or chief engineer concerned, the 
development process, results following 
development, and mechanical descrip 
tion. Tactical aspects are touched upon. 

Colonel Chinn's monumental volume 
is no single evening's easy reading, in 
terlaced though it is with the historical 
romance of invention and the pic 
turesqueness of numerous personalities, 
all liberally illustrated. It must be care 
fully digested and given frequent refer 
ence. It will be a subject of recurring 
analyses in these pages and elsewhere, 
and some of these will be of a decidedly 


technical nature. 


Many of the facts of machine-gun his- 
tory will prove surprising. A number 
of popular misconceptions will be ex- 
ploded. Some critics may argue in a 
minor key over certain specific alleged 
facts and disagree with a few conclu 


sions. 


“Yesterday's Weapons” 

The question is whether we must 
learn from such a history that we have 
learned little, and that more often we 
have learned nothing, from history. To 
“The 


Germans sought to build tomorrow’s 


quote a passage from the book 
weapons today. In contrast it has been 
our custom to build yesterday s weap 
ons soon.” 

Elsewhere, in describing an advanced 
new type of American light machine 
gun, the text states: “The weapon had 
many good features but the American 


Government viewed it with the custo 


mary caution it displayed toward pro 


gressive ideas on automatic arms.’ 


Because it is a most typically spe 


cialized piece of ordnance, a study of 
the machine gun should provide many 
lessons to be strictly heeded in the fu- 


ture. I will discuss one such which is 


brought home forcefully by this book. 
Webster's Biographical Dictionary in 
ized U. S. 


machine-gun inventors: Gatling, Maxim, 


cludes the names of recog 


Browning, Lewis, Johnson. Other Amer 
icans include Gardner, Bailey, Hotch- 
kiss (who went abroad and founded the 
French Hotchkiss Company ), and Benét. 
Most of them appear to have had some 
difficulty with their own government in 
varying degree while being widely rec- 
ognized abroad and in two cases recog- 
nized only by the U. S. Navy and Ma- 


rines in their own country. 


How Invented 

Successful machine guns appear to 
have been invented chiefly by individ 
uals who pioneered and sparked the 
basic system, aided by associate engi 
neers, sometimes from industry, occa 
sionally from service sources. For ex 
ample, Colonel Chinn gives special 
credit to members of the Ordnance De 
partment of the Army for rehnement 
of the Browning machine guns. 

It appears from Colonel Chinn’s his 
that 


tory America has supplied the 
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highest percentage of the world’s lead 
ing machine-gun inventors, represent 
ing a surprising cross section of back 
ground and education. Two of the 
most widely renowned had virtually no 
formal education whatever. Of one it 
was said he overcame great engineering 
obstacles because he did not know any 
better! Another was graduated from 
Harvard and Harvard Law School. An 
other was a doctor, several were pro 
officers, one was the 


fessional Army 


son of Chief of Ordnance of our 
Army, another served in the Coast Ar 
tillery, and one was in the Marine 


Corps Reserve. 


Foreign Developments 

The same background generally is 
found among the leading foreign ma 
chine-gun inventors such as Birkigt, 
Booker, Scotti, and others, However a 
great many foreign developments were 
actively sponsored by an arms industry 
peculiar to the European economy, such 
as Oerlikon, Hispano-Suiza, Fiat, Breda, 
Fabrique Nationale, Bofors, Madsen, 
Mauser, Rheinmetall, and others. 

From an examination of this record 
and a review of our own military his 
tory it is apparent that our national 
policy has consistently tended to dis 
courage an active U. S. arms industry 
and inventive talent in the field of mili 
tary arms, such as machine guns. Some 
of the debates would be funny if the 
arms problem were not so serious today. 
With characteristic dignity John Brown 
ing let the U. S. Government specify 
his World War I royalties. 

Dr. Gatling and Colonel Lewis com 
plained of the U. S. Government's 
“negative attitude.” Laurence V. Benét, 
son of Brig. Gen. Stephen V. Benét 
(Chief of Ordnance of the Army, 1874- 
1891), was told by his father to go 
abroad, which he did, to become a 
recognized authority on machine guns. 
Maxim saw the situation and even- 
tually the Dexter, Maine, boy became 
Sir Hiram Maxim, British subject. 


Knighted or Indicted! 

The gag frequently was heard in 
Washington during the infamous Nye 
Hiss investigation of arms makers in 
the mid-1930’s to the effect that if you 


develop a gun in England you are 


September-October, 1951 


knighted; if you do it in America you 
are indicted! 

But all this is prologue. Now we are 
in the atomic age, and such policies are 
outmoded. No weapon has ever been 
developed by a committee, board, or 
bureau; or by a military order; or from 


an organization chart or requirement 





“Virtually every known combat- 
used machine gun is included. 
The author covers the history of 
each principal inventor or chief 
engineer concerned, the develop- 
ment process, results following 
development, and mechanical de- 
scription.” 


sheet. Least of all is it developed by 
“command”! Like poets, weapon in 


ventors are born, not made. 


We Stand Alone 

The United States today stands al 
most alone, the sole major source also 
of our allies’ support. No longer can 
our Government or its departments in 
dulge in some of the arms policies dis 
closed in Colonel Chinn’s “The Ma 
chine Gun.” Back in 1900-1910 John 
Brow ning had to concentrate upon 
sporting arms to earn enough money 
to work later on his development of the 
Mrg17 Browning machine gun and the 
Mig18 automatic rifle. There is not 
time for this today—nor is it a fair way 
to encourage American arms progress. 

This country must drive hard on a 
policy of encouraging inventive talent, 
leadership, and genius among indus 
try and individuals, and it must pro 
vide adequate rewards, Our passion for 
procedures and pyramid organization 
refreshing 


charts are dampers—not 


drafts—upon glowing ideas. Too many 
chiefs and not enough Indians! A sim 
plified policy and a streamlined system 
is needed which will effectively bring 
forward and reward those who actually 
can fill arms requirements 

“The Machine Gun” shows a distinct 
gap in American arms effort from 1926 
when Browning died until just before 
the Second World War. During the 
war, 1941-1945, our forces used Brown 
ing ground machine guns and his au 
tomatic rifle (the BAR), all of which 


We 


used Browning's caliber .50 aircraft 


were too late for World War I. 


gun, the foreign Hispano-Suiza 20-mm 
the Oecerlikon, and the Bofors. 


These weapons remain all we have in 


gun, 


combat today. 


Improvements Needed 

Today the ground guns are rela 
tively too heavy and clumsy though they 
still shoot effectively—and it is fortu 
nate that they do! But as has been 
widely published in the press, the 
Browning caliber .50 aircraft gun is too 
small, and even the Hispano-Suiza 20 
mm, is rather light in its effect on 
modern aircraft, The Russians have 23 
mm. and 37-mm. aircraft guns devel 
oped over the past fifteen years by 
their several chief inventors, Browning 
directed the building of his first caliber 
.50 machine gun in twelve months some 
thirty years ago when the caliber .3 
was found inadequate. 

The 20-mm. Hispano-Suiza was de 
veloped several decades ago in Europe 
It was brought to our attention by our 
U. S. Ordnance attaché in Europe some 
years before the war and was eventually 
sponsored by the Navy. It is quite old 
and inadequate, 

In the words of some of our Au 
Force spokesmen, our aircraft are way 
ahead of their armament. We are told 
that we have advanced military air 
craft, but the nature of the weapons 
irmed is 


with which they are to be 


not of the same vintage. 


Unlimited Research 
Ordnance research experts in the 


services and in industry must be re 


leased from the red tape of “command 
and turned loose to free research and 


like med 


should know no limita 


development. Arms research 
ical research 
tion of scope. Some jobs must be donc 
quickly, with that “drop of genius and 
bucket of sweat” which Browning pre 
scribed when he built the caliber .s5 
machine gun in one year, unimpeded 
by pounds of paper and packages of 
protocol. 

“The Machine Gun” will provide an 
inspiration for us to profit by our past 
delays and mistakes while there is yet 
time and while some personal freedom 


still remains! 
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Where Is That Contract? 


Causes for Delay in the Placement of Production Orders 


. 


by 
Capt. J. E. Corrigan, Jr. 


’ 


The first steps in speeding 
the placement of negotiated 
contracts are to determine 
where the delays occur 
and how to lessen them 


+ 


N Government procurement by nego 
| tiation, a considerable time often 
elapses between the day the negotiator 
for the procuring agency and the con 
tractor’s representative reach their final 
price and the day the contractor places 
the executed contract in his office safe. 
The. time lag is of importance to both 
parties. 

The contractor asks: “What is hold 
ing up my contract? When do I get 


paid? My bank 


document. How can I assign without 


wants the executed 
it? The board of directors is asking us, 
the management, ‘Where is it?’ ” 

The Government wishes to have the 
document for equally cogent reasons. 
Production schedules must be firmed 
up. Financial agencies must be alerted. 
Allocations must be properly distrib 


uted. 


Two Points Considered 


It is my intention to discuss the de 
lay between negotiation and a formal 
contract with two points in mind: (1) 
how much delay is necessary, and (2) 
how it may be lessened. My comments 
reflect daily conversation with contrac- 
tors and their counsel as well as with 
personnel 


Government procurement 
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whose experience vastly surpasses my 
own. It is readily agreed that every one 
concerned would like to see the time 
lag shortened. But to ameliorate the 
situation we must analyze the problem. 
Where is the time consumed? 

Basically there are three causes for 
delay. Were these absent, the negotia 
tion would close and the parties would 
walk off, each with a signed copy of 
the contractual agreement, as one does 

when he walks into an 
automobile showroom 
and walks out half an 
hour later with a sales 
agreement for a green 
4-door sedan. 
The three causes are: (1) procedures 
established by law to safeguard the ex 
penditure of public funds which are of 
necessity time-consuming; (2) limita 
tions both in number and in experience 
ot personnel representing the Govern 
ment in procurement; (3) certain prac 
tices of some firms which deal with 
the Government. Let us take these in 
order. 

Safeguards placed by law on Govern- 
ment spending were discussed and ad- 
mirably commented upon in the March- 
April issue of Orpnance by Maj. Gen. 
John K. Christmas. To see the results 
of the Armed Services Procurement Act 
let us trace for a moment what takes 
place at the grass-roots level of procure- 
ment—the district office which actually 
lets the contracts for supplies. 

Mr. Contractor and Mr. Negotiator 


finish their third and last conference on 





Captain Corrigan served as an 
artillery officer during World 
War II. He was later graduated 
from Harvard Law School and 
upon recent recall to active duty 
was appointed acting chief of the 
Legal Division, Chicago Ord- 
nance District. 











a Monday o'clock. 
They shake hands, and as they part Mr. 


Contractor asks, “Will my contract be 


afternoon at four 


signed and ready by Thursday or Fri 
day?” Rather than shock him with a 
“No,” the negotiator might point out 
the route down which the negotiation 


must pass. 


Reviewed in Detail 

It is presented to the award board 
composed of the staff of the district 
chief which reviews the negotiation in 
considerable detail. Betore presenting 
his case to the award board, the nego- 
tiator will have his handiwork ex 
amined by the production engineers to 
see that the schedule can be met; by 
the price analyst to report the price is 
fair and reasonable as to cost; by the 
that the 


financial officer to ascertain 


contractor has sufficient financial re 
sources to carry out the contract; by the 
Legal Division to rule that the contract 
is a proper one. After all these prelimi 
naries, the award board in its decision 
may ask that the negotiation be re- 
opened for conference on points not 
covered. 

After all this the district chief may 
sign or he may ask his review board to 
advise him further. This board is typi- 
cally composed of experienced business 
executives who serve as counselors to 
the district chief. Once all agree that 
the negotiation is proper and should be 
reflected in a contract, the Legal Divi- 


sion is requested to write a contract. 
Standard Forms Used 
The 


scribed as was the negotiator, for only 


Legal Division is as circum- 
standard form clauses may be inserted. 
These may appear unreasonable or in 
equitable to the contractor's counsel 
who will balk and thus cause the whole 
discussion to be reopened. 


When both agree that the contract 
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properly reflects what the two men 
agreed to some days or weeks before, 
and all is 


the contract is executed 


finished. 


Congress Decides 


So much for the first of our three 
areas of consideration; #.¢., national 
policy on procurement which is the re 
sult of statutory enactment. Some one 
must strike the balance between speed 
in procurement and insurance that all 
purchases will be executed properly. In 
our system it is the Congress which 
enacts the purchasing regulations and 
safeguards. 

The second area of discussion encom 
passes delays brought about by per 
sonnel and facilities within the Govern 
ment agencies. 

During the last few months personnel 
needs in procurement have been multi 
plied many times. This need is too ob 
vious for comment. The Government is 
forced to compete in a labor market 
which is paying the highest wages ever 
in national! history. At the same time 
the number of persons employed has 
reached new heights for each of the last 
few months. The result cannot but be 
a decided inability to engage able per- 


sonnel in sufficient numbers. 


All Is Not Lost 


But all is not lost. First there was the 
cadre of able people who remained 
through the peacetime period. Added 
to these are the many people who 
gained experience in the Second World 
War and who have returned to their 
old jobs. These latter have come back 
in considerable strength after employ 
ment personnel combed files by the thou 
sands, locating and contacting former 
employees. With this increment of ex 
perience added to the new people en 
gaged, procurement offices have moved 
at a much faster rate than they did in a 
corresponding period in World War IL. 

The 


comes from the contractors themselves. 


third and last area of delay 


This group, taken collectively, presses 
the hardest for executed contracts, has 
the most immediately at stake, and is 
perhaps the least culpable tor the delays 
we are discussing. But there are unclean 


skirts. My 


effort to see the loss minimized for the 


comments are made in an 


common good and not 

to be critical of a group 

which is doing a tre 

mendous job of supply 

ing the demands of 
é an omnivorous defense 
need. 

First, contractors sometimes take no 
action tor an exceptionally long period 
upon contracts which have been sent to 
them. This statement may sound un 
warranted, but it is made by one who 
sends many teletypes a day asking con 
tractors to execute and return contracts 


sent for their signatures. 


Size and Complexity 


Part of the answer is size and com 
plexity. Recently I visited with a vice 
president of a firm the efficiency of 
which was the subject of a leading ar 
ticle in a national magazine. He was 
aghast when I commented that his or- 
ganization had the second worst record 
in our district for “sitting on” contracts. 
At first he denied this vociferously. 
Then he laughed and agreed the com 
ment was possibly deserved. 

Each contract, he explained, was (1) 
studied by the Government sales de 
partment; (2) sent to the legal depart 
ment; (3) submitted next to the general 
corporate officers; (4) forwarded by 
them to the executive committee of the 
board of directors; (5) returned by 


them back down the line. The total 
process consumed from eleven to eight 
een days in many instances. 

Ironically this complexity of routing, 
engendered by size and counterbalances, 
is much akin to the situation on the 
Government's side, discussed above. 

The completely opposite end of the 


scale consists of small companies where 








Three things principally slow up the placement of 
contracts: (1) the necessary legal processes; (2) 
limitations of Government personnel in number and 
experience; (3) the slow procedures of some firms. 
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no one but the owner-manager can sign 
anything. For example the head of one 
such company was fishing in Florida 
and we had to wait 2 


this spring 


weeks to finish processing the contract. 


Second Reason 

The second lag for which many con 
tractors are unwittingly guilty is this 
Many contractors have one department 
negotiate the contract. Then they have 
another department, such as the ac 
counting or the legal department, re 
view the proceedings after the contract 
is mailed to them for signatures. The 
legal men rise up in arms. The ac 
countants cry out at the contract. If, 
when the negotiation is still in discus 
sion stages, the contractor had all his 
departments represented in the pro 
ceedings, the resulting document would 
have reflected their combined attitude 
rather than that of the individual 
dealing with the Government. 

The third and last comment I would 
make is reminiscent of the age-old tale 
of the Indian who had a blanket which 
he used to lengthen by cutting off 
stripes at one end and sewing them on 
at the other. Some Government people 
are led into imitating the Indian. 

Each contractor has his own company 
to answer for. It is incumbent upon 
each to see that his company is given 
the best service possible. Clearly there 
are times when it is necessary that dead 
lines be met and certain work must be 
given priority over all other. But such 


preferential treatment must be re- 
stricted for deserving cases and held to 
contractors habit 


work 


a minimum. Some 


ually insist that their must be 


finished before all else. 


“Rush Jobs” 
While it 


ernment representative which work he 


is immaterial to the Gov 


shall do first, there are limitations on 
what can be accomplished in a day. 
One is happy to accede to requests for 
“rush jobs,” but not when doing so 
means the “unrushed jobs” are held be 
yond their proper time. 

The three foregoing causes of delay 
will never be wholly cured. But a reali 
zation of what the problem is will help 
us reach the solution to the basic ques 


tion, “Where is that contract?” 





Thirty-Third Annual Meeting, | 


AIRCRAFT ARMAMENT SESSION 
Thursday, October 4, 1951 


Netherland-Plaza Hotel, Cincinnati, Ohio 


@ Registration for this day’s session of the Annual Meeting and for the 
Air Power Session at Wright-Patterson Air Force Base on Friday, October 


Sth, will begin at 9 a.m. in the Third Floor Foyer of the Netherland-Plaza. 





The Aircraft Armament Session will be under the auspices of the Cincinnati 


Post of the Association. 


@ Beginning at 10 a.m. there will be a series of papers by outstanding 
authorities of industry and of the Army, Navy, and Air Force. Among the 
topics to be discussed are: “Status of Aircraft Armament,” “Material for 
Airborne Equipment,” “Rockets,” “Automatic Weapons,” “Aircraft Fire 


Control,” and “Antisubmarine Weapons.” 


@ At 12:30 p.m. the Industrial Preparedness Luncheon will be held in the 
Hall of Mirrors, followed by addresses by the heads of the Ordnance organ- 


izations of the Army, Navy, and Air Force. Luncheon tickets are $5.00 each. 


@ Beginning at 2:30 p.m. plant visits will be conducted to the Procter & 
Pp 


Gamble Company and to the Cincinnati Milling Machine Company. Bus 





transportation to either plant will be provided. 


« At 6:30 p.m. a reception for members and their guests will be held in the 
Pavilion Caprice at the Netherland-Plaza. This will be followed at 7:30 
o’clock by the Thirty-Third Annual Dinner Meeting in the Hall of Mirrors. 
The principal address will be delivered by Mr. C. E. Wilson, president of 
General Motors Corporation. Preceding the address, Mr. Wilson will be 


awarded the Charles L. Harrison Gold Medal by the Cincinnati Post. 


€ Black tie, uniform, or business clothes are optional at the dinner. 
Tickets are $12.50. All seating will be assigned at tables of ten. Complete 
details of the meeting and reservation forms have been mailed to all mem- 
bers of the Association. Reservations will close promptly on Friday, Septem- 


ber 21, 1951. 
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_American Ordnance Association 


AIR POWER SESSION 
Friday, October 5, 1951 


Wright-Patterson Air Force Base, Dayton, Ohio 


« At 8 aM. a special American Ordnance Association train will leave 
Cincinnati via the New York Central Railroad for Wright-Patterson Air 
Force Base. Tickets will be available at the A.O.A. Registration Desk in 
the Netherland-Plaza on Thursday, October 4th. This train will leave Dayton 


at 9:15 a.m. 


q The special train will arrive at the Base at 9:30 a.m. where the A.O.A. 
will be the guest of the United States Air Force. Only members of the 
American Ordnance Association having tickets of admission will be ad- 
mitted to the Base. Tickets will entitle members to a grandstand seat, 
printed program, and box luncheon. Tickets are $5.00. Reservations close on 


Friday, September 21, 1951. 


@ Beginning at 10 a.m. there will be demonstrations of aircraft and air- 
craft armament by personnel of Wright-Patterson Air Force Base. Luncheon 
will be at noon to be followed at one o’clock by demonstrations of United 


States air power. 


« At 3:45 p.m. the American Ordnance special train will leave the Base for 
Cincinnati, stopping in Dayton at about 4 P.M. and arriving at Cincinnati 


approximately 5:15 p.m. 


«@ Members who come to the Air Power Session by private automobile 
are to enter Area B of Wright-Patterson Air Force Base by Gate B only. 
Those arriving by private or commercial airplane will land at Dayton 
Municipal Airport, Vandalia, Ohio, before 9 a.M. Bus transportation will 


be available to the Base. 


« All excess of income over expenditures from the Thirty-Third Annual 
Meeting of the Association will be donated to the United States Air Force 


Aid Society. 
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Economic Mobilization Course 


Industrial College Sponsors Traveling Lecture Series 


URING the academic year 1951- 
D 1952 the Industrial College of the 
Armed Forces will present its Field 
Economic Mobilization Course in eight- 
the 


courses is 


major industrial centers of 
The schedule of 


shown ia the accompanying box. 


een 


country. 


Condensed Version 
The Field 


Course, of two weeks’ duration, is a 


Economic Mobilization 
condensed version of the 10-month resi- 
dent course given at the Industrial Col- 
lege of the Armed Forces, Washington, 
D. C. It is organized to present the 
problems which will confront the coun- 
try in a full mobilization of the na- 
tional economy for war, to show the 
resources and economies of potential 
belligerents, allies, and neutrals, and to 
examine methods and procedures for 
making the best use of our resources. 
The approach is entirely educational as 
the college is not an advisory, planning, 
or operating agency. 

The course is given to Reserve and 
National Guard officers of all the serv- 
ices and to civilian leaders in the fields 
of industry, education, labor, and civic 
life. Reserve officers who desire to at- 
tend apply through military channels to 
the respective Army area, naval district, 
or Air Force commanders in whose 
command the course is being presented; 
National Guard officers to the Chief, 
National Guard Bureau. Civilian par- 
ticipants are chosen by locally appointed 


civilian committees. 


Industrial Locale 

The college believes that the type of 
individual who would elect to take this 
instruction would rarely be able to 
leave his office for a long period of 


the 
brought to the student by holding the 


time. Therefore instruction is 
course in industrial centers distributed 
throughout the country. 


For the same reason the instruction 
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Capt. B. R. Harrison, U.S.N. 


Deputy Commandant for Extension Courses, 


Industrial College of the Armed Forces 


is scheduled for two 5-day weeks of 
only four hours each day in order to 
permit participants to devote some at- 
tention to their business affairs. Reserve 
officers receive additional instruction 
for the balance of the working day. 
Approximately seventy per cent of 
the time is devoted to lectures and the 


balance to discussion periods and field 


trips. Where appropriate, representa- 


tives of Government departments sup- 
plement lectures by the faculty. Classes 
in each center total approximately 300 
distributed equally among civilian and 
the 


among the services. Since their incep- 


military and, within military, 
tion in January 1948, the courses have 
been held in 55 cities before about 12,- 


400 students. 


Economic Potential 

The instructional material embraces 
several broad areas of information, of 
which the most extensive deals with the 
economic potential for war of major 
world areas. Here, after orientation in 
geopolitics and economic warfare, the 
instruction 


student receives systematic 





Schedule of Courses 
for the Field Economic 
Mobilization Course 


1951 
September 24—Syracuse, N. Y. 
October 1—Denver, Colo. 
October 22—Kansas City, Mo. 
October 29—San Antonio, Tex. 
November 26—Louisville, Ky. 
December 3—Des Moines, lowa 


1952 
January 7—Indianapolis, Ind. 
January 21—Newark, N. J. 
February 4—Oakland, Calif. 
February 11—Milwaukee, Wis. 
March 10—Jacksonville, Fla. 
March 17—Springfield, Mass. 
April 7—Reading, Pa. 
April 14—Portland, Oreg. 
May 12—Fort Worth. Tex. 
May 19—San Diego, Calif. 
June 9—Lincoln, Nebr. 
June 16—Columbus, Ohio. 











in the important elements of the natu- 
ral, industrial, and other resources es- 
sential to 

These considerations are introductory 


a war economy. 


to an examination of the organization 
of our own country tor national se- 
curity; an examination which includes 
not only a study of the interested gov- 
ernmental agencies but also the several 
functions which stem from those agen- 
cies. These functions include the vari- 
ous controls and programs needed to 
keep a wartime economy healthy and 
in optimum production. A continuous 
survey keeps this part of the course 
abreast of developments and furnishes 
the latest information. Of particular 
interest are the periods devoted to pro- 
duction and procurement. Lectures on 
associated elements, such as technologi- 
cal progress, public opinion, war fi- 
nance, and industrial security round out 


the program. 


One of Three Courses 
The Field 


course is only one of the three types 


Economic Mobilization 
of courses conducted by the Industrial 
College of the Armed Forces. A resi- 
dent course of ten months’ duration is 
held at McNair. The 


1950-1951 course was attended by se- 


Fort Lesley J. 
lected senior Regular officers of the 
armed forces and civilians from Federal 
departments, including State, Treasury, 
De- 


fense. Instruction is conducted on the 


Commerce, Interior, Labor, and 
plane of the foremost graduate schools 
of the Nation. 

A correspondence course has been de- 
veloped to satisfy the interests of the 
wide body of personnel who could not 
attend the resident course and who de- 
sire more complete instruction than that 
presented by the Field Economic Mo- 
bilization Course. This course was first 
offered in September 1950. It is pres- 
ently enrolled to its authorized capacity 


of 2,500. 
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Ordnance History 





Machine Guns in Our Navy 


The Sea Forces Pioneered Their Early Development 


‘ 


by 
Daniel D. Musgrave 


8 


Adopted by the U.S. Navy 
in 1896, automatic weap- 
ons have since supplied 
much of the firepower for 
our land ard air fighters 


. 


N the face of peacetime budgetary 

limitations and professional opposi 
tion from the land forces, both the 
American and British Navies have pio- 
neered some of the most effective weap 
ons of modern war. In 1914, it was 
Winston Churchill, First Lord of the 
Admiralty, who pushed the develop 
ment of the landship, the tank. Not one 
person in a thousand knows that it was 
originally a naval vehicle. And in both 
countries it was the sea forces, not the 
military, that first adopted that modern 
terror of the ground soldier—the auto- 
matic machine gun. 

In 1894 the Navy Department, aware 
of the development of automatic fire 
arms by several inventors, sent out cir 
culars on March 22nd and May 2nd 
calling for the submission of machine 
guns for test. The Maxim Nordenfelt 





Mr. Musgrave, a student of 
automatic firearms, served in 
the Sixth Armored Division in 
World War Il. He specializes 
in the identification of unusual 
variations in military weapons. 
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company of London submitted a Maxim 
gun firing the British service cartridge. 
Upon examination, it proved to be sub 
stantially the same arm introduced sev 
eral years before into the British Navy. 
It was recoil-operated, belt-fed, and 
water-cooled, and weighed about fifty 
pounds without coolant or ammunition. 
Other systems tested that year were of 
the nonautomatic or hand-operated 
type. These were known as the Gatling, 
the Gardner (Fig. 1), and the Accles. 


‘ 
Browning’s Machine Gun 
No action was taken as a result of the 
tests of 1894, probably because the De 


partment had been interested for sev 


Hotchkiss, presented for test by the 
American Ordnance Company which 
was representing the Ancien Etablisse- 
Hotchkiss & Cie. of St.-Denis, 
Both the Hotchkiss and the 


Colt used the expanding powder gases 


ment 


France. 


from each shot to eject, reload, and fire 
the gun again. Both were air-cooled, 
having heavy barrels to slow the heat 
ing which resulted from sustained fir 
ing. An order was given for ffty Colts 
in 6-mm. caliber, representing the first 
purchase of automatic machine guns by 
the U.S. Navy. The order was filled in 
1897, and in 1898 an additional 150 
were procured. 

As a result of the experiences of the 


Fig. 1. The hand-operated Gardner machine gun. 


eral years in the activities of an Ameri- 
can inventor, John M. Browning, of 
Ogden, Utah, who was developing an 
automatic gun of a design entirely dif- 
ferent from the European products. Mr. 
Browning had acquired a considerable 
reputation as a result of his several 
world-famous rifle and shotgun designs. 
The machine gun which he produced 
was known as the Colt Automatic Gun 
for, like many of Browning’s designs, it 
was manufactured by the Colt’s Patent 
Fire Arms Manufacturing Company of 
Hartford, Conn, By 1895 complete guns 
had been made to fire both the caliber 
-30 Krag (Army) and the 6-mm. Lee 
(Navy) cartridges. 

In 1896 new tests were ordered, and 
a newcomer was found competing with 
the Colt and the Maxim. This was the 


Spanish-American War, the Army also 
became interested in the Colt, and in 
December 1898 a joint board met and 
recommended standardization of small 
arms for all the services. In compliance 
with the recommendation of the board 
a caliber .30 gun was bought for trial 
and found excellent. The 6mm. gun 
had been officially designated Colt Ma 
chine Gun, Mark I, and the caliber .30 
weapon was known as Mark I, modifi 
cation I. 

This modification was now under 
taken for all Colt machine guns owned 
by the Navy and had the effect of mak 
ing them virtually identical with those 
of the Army. However, the services still 
retained their distinctive identification 
—model and year for the land forces, 


mark and Roman numeral for the Navy. 
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During the next ten years both the 
Army and the Navy showed an interest 
in the many types of automatic weapons 
then appearing. About 1909, both serv 
ices adopted the Benét-Mercié auto 
matic machine rifle (Fig. 2) which was 
manufactured at the Colt Company and 
at Springfield Arsenal. This gun was 
the design of Laurence Benét, an Amer 
ican citizen, and Henri Mercié, both 
ordnance engineers at the French 
Hotchkiss Company. The Benét gun in 
the Navy was designated Mark II, and 
2 subsequent modification was the 
Mark II, mod. 1. Both types fired the 


Model 1906 rifle cartridge. 


Colt Rechambered 

The Colt guns still in service were 
chambered for the Krag ammunition, 
and although the Krag rifles were still 
in the war reserve it was desirable to 
eliminate gradually the need for two 
types of small-arms c<mmunition, There 
fore, in 1913, contracts were let to 
modify the Colts to fire the new am 
munition. 

That same year a new contender, the 
Lewis machine gun, appeared which 
was destined to cause considerable con 
troversy in the armed forces. Tests of 
the new weapon were inconclusive. The 
next year the modification of the Benét 
was accomplished to overcome certain 
slight defects discovered in service. The 
change in caliber of 300 of the Colt 
guns had been completed, but, incon 


sistent as it seems, the official designa 


Fig. 2 (top 


tion of the weapon remained the same 
—Mark I, mod. 1. This is believed to 
be the only time in ordnance history 
when a major power twice rechambered 
the same set of guns. 

The outbreak of the war in 1917 
found the Navy in a favorable position 
with regard to machine guns. There 
were 800 on hand as compared with 
the Army's 1,400—300 of which did not 
use American ammunition. They were 
evenly divided—half being Colts, and 
half 
many more of the medium guns tor use 


Benéts. But there was need for 


on the decks of destroyers and sub 
marine chasers. A short time before the 
outbreak of the First World War, tests 
were conducted by the Marine Corps 
and the Navy Bureau 
of Ordnance. The re 
sult was that four de 
signs were presented. 
They 


proved Colt, the Mar 


were the im 


lin, the Lewis, and the Berthier auto 
matic rifle. 

The Colt machine gun was accepted 
designation Mark III 


(Fig. 3). This was an improvement of 


and given th 


the earlier model, mainly in the pro 
vision for changeable barrels. There 
were also radiating fins machined on 
the barrel to aid in cooling and some 
other minor improvements. 

The Colt Company supplied 1,500 of 
these guns under contracts dated March 
24, 1917, and April 6, 1917. The com 


mercial designation of this particular 


: The Benét-Mercié machine rifle, Army Model 1909. The Navy 


Mark II was quite similar. Fig. 3 (bottom): The Colt machine gun, Mark III. 
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pattern is Model 1914, and the Army 
designation is Model 1917. Those for 
the Army were made in the works of 
the Marlin-Rockwell Corporation at 
New Haven. 

This firm submitted the Marlin ma- 
chine gun which was a redesign of the 
Colt using a gas piston in place of the 


gas lever. The redesign was accom 


plished under the direction of C. G. 


Swebilius and was originally for use in 


aircraft where space limitations were 
critical. Later, ground, tank, and naval 
guns were developed. In preliminary 
tests the Marlin was found acceptable 
by the Navy, and four contracts were 
placed for 1,605 guns in the spring of 
1917. The 
with Frankford Arsenal ammunition of 


tests had been conducted 
the 1916 vintage, but when the guns 
were placed in service and firing was 
conducted with wartime ammunition 
they failed to fire correctly. The guns 
were then returned to the manufacturer. 

The same company delivered almost 
similar guns to the 


forty thousand 


Army for tank and aviation use, and 
some of the latter were turned over to 
the Navy. Far from having any com 
plaint, the air services were lavish in 
their praise, so there is more than a 
suspicion that the Mark V guns (Fig. 
4), as the Marlins were known, were 


either misunderstood or mistreated. 


Lewis Gun Adopted 
That 
light 
adopted as the Mark VI. This gun was 
named for Col. Isaac N. Lewis of the 


same year (1917) the Lewis 


machine gun (Fig. 5) was 


Coast Artillery, one of its inventors. In 
1g1t, Colonel Lewis brought a hand- 
made model of the gun to Washington 
and tried to interest prominent officers 
in it. The next year he was again in the 
Capital, this time with four more guns 
he had manufactured at his own ex- 
pense. Unsuccessful in his efforts to 
have his design adopted, he sailed for 
Europe in 1913 and secured backing for 
a Belgian firm, known as Armes Auto- 
matic Lewis. The gun was used in 
large numbers by all the Allies when 
the war began, and it was the Germans 
who gave it that famous nickname, 
“The Belgian Rattlesnake.” 

By 1916 the Savage Arms Company 


of Utica, N. Y., was making these guns 
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for the British and Canadian Govern- 
ments. 

In 1916 and 1917 Lewis guns made 
by Savage were tested by the services 
principally in competition with the 
Benét—and the great “Lewis” contro 
versy was on. These test guns fired the 
U.S. cartridge, and although the results 
were not as good as those from guns 
made for the European Allies (which 
fired the British ammunition), still its 
proponents wanted it adopted solely on 
its laurels. 

A new and improved gun tested 
about May 1917 had fifteen changes in 
design and considerable improvement 
in the quality of materials used in 
manufacture. It was this improved gun 
that became the Mark VI. 

The cooling system on this weapon 
is unique in that a draught of air is 
pulled through long channels on the 
barrel radiator by the action of the muz 
zle blast. The feed is by a drum maga 
zine on top and the action is operated 
by a gas piston in a cylinder under the 
varrel. 

The first contract between the Navy 
and the Savage factory called for 3,500 
guns and was dated April 25, 1917. By 
had there 


were 9,350 Lewis guns on order, and 


the time hostilities ended 


4,204 had been delivered. 


The Berthier 


Another weapon tested about the 
same time was the Berthier automatic 
rifle, a weapon which originated in 
France. Both the Army and the Navy 
approved the Berthier for adoption, but 
every plant in the country suitable for 
the manufacture of automatic arms was 
in full production on the other con 
tracts. In February 1918 a contract was 
given to the Hopkins & Allen Com 
pany for 2,000 pieces, but when it be 
came apparent that delivery was im 
possible the money available for this 
project was used to purchase Browning 
automatic rifles from the Army. 

Only five Berthier test weapons were 
turned over to the Navy, and they were 
designated Mark IV. But the Berthier 
design survived, and today it is the 
basis of an aircraft gun produced by the 
British Vickers firm and of the infantry 
machine gun made in the Royal Rifle 
Factory, Ishapore, and used in the In 
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Fig. 4 


top): The Marlin machine gun Mark V. Fig. 5 


bot- 


tom): Lewis caliber 30 machine gun with magazine removed 


dian Army. The Berthier was gas-op 
erated, air-cooled, and fed by a detach 
able box magazine placed on top of 
the receiver. 

After the new Browning guns had 
passed the tests by the Ordnance De 
partment of the Army, an arrangement 
was concluded to purchase not only the 
2,000 automatic rifles mentioned before 
but also a supply of the medium water 
cooled guns which were intended for 
the Marine Corps, and 442 of these 
were procured. They were known in 
the Army as the Model meg 


ay \ 


1917 and in the Navy as 
ey ‘ 


the Mark VIII, while te, J 


the same weapons, as A 
modernized in recent .S, - 
>" -_ 
years, are known as eo 4 
ah 
model 1g17A1 or Mark 
VIII 


ture the 


mod. 1. In its recent litera 


Navy 


Army designation. Virtually all the 


sometimes uses the 
types of guns used in the Army air 
service were adopted for naval avia 
tion and given mark designations, Thus 
we find the early Marlin type becom 
ing the Mark VII and the later one, 
improved for better synchronizing, the 
Mark VII, 


were very similar to the Mark V guns 


mod. 1. These weapons 
and used the same feed belt which, in 
cidentally, could also be fed through 
the Colt Marks I and III. The Brown 
ing aircraft machine gun, Model 1918 
Mr became the Mark IX, mod. 1, 
the Browning Model 1919 became the 
Mark IX, mod. 2. The Lewis aircraft 


and 


gun of 1918 was the Mark X, but the 
Vickers, though used on naval aircraft, 
seems to have received no mark desig 


nation. 


The Reising Gun 


One of the few weapons used in 
only one branch of the armed forces in 
Reising 


machine gun. Both the Models 55 and 


the late war was the sub 
60 were adopted by the Marine Corps, 
but not by the Army. The Canadians 
and Russians also made use of them 
Sometimes, however, the same gun may 
vary slightly with each country. The 
original caliber .50 Browning machine 
gun, Model 1921, was modified by the 


Model 


but long afterward those in the posses 


Army to become the 1o21Ar, 
sion of the Navy remained unmodified. 
On the other hand, the Thompson sub 
machine guns of the prewar type were 
used xn all the U.S. services, and the 
manufacturer's designation, Model 1928, 
was retained. There is a noticeable dif 
ference, however, in the rear sights of 
those bought by the Army and _ the 
Navy. The Johnson semiautomatic rifle 
was used as a substitute standard in 
the Navy’s construction battalions. 

Half a century ago the Navy De 
partment pioneered the development of 
a new weapon for the United States 
Government. As we try the new weap 
ons of today, let us approach them as 
open mindedly as did the men of the 
1890's as they brought the automatic 
machine gun into our Navy. 











M ©] n t h b y M ©] n t h ° High Lights of the National Defense 











Waging Peace 

In his second quarterly report to the 
President, entitled “Meeting Detense 
\ Must for Everyone,” Charles 
E. Wilson, Director of Detense Mobil 


ization, stressed the progress that is be 


Goals 


ing achieved in building defensive 


strength in America and throughout 
the tree world. 

In a memorable address at the grad 
uation exercises of the Industrial Col 


Armed Forces, Mr. Wilson 


main 


lege of the 
also underscored the necessity of 
taining our detensive might when it 


has been built up. 


Our present military-industrial sta 
tus is that we have nearly reached 
the first of our goals of military 
build-up with a 


armed forces 


strength of some 2,500,000 men, 
This personnel is being formed 
into the equivalent of 24 Army 
Navy of 


with 2 


divisions, a over 1,100 


ships, Marine divisions 
and supporting elements, and an 
tir Force building toward 9§ air 


wings 


Adequate equipment is available for 
the training of the new units. The fully 
modern equipment required for combat 
is still in the early stages of production. 

The Nation's 


working on outstanding orders which 


productive plant is 
now exceed $32 billion. The delivery 
rate of supplies, equipment, and ta 


cilities for the armed forces is now 


three times that of a year ago, 

If all-out war is to be thrust upon us 
we will be ready by 1953. This means 
that we must continue to build up our 
strength for two more years and then, 
once it is accomplished, keep it in a 
constant state of readiness for any na 
tional emergency. 

Speaking before the Industrial Col 
lege of the Armed Forces, Mr. Wilson 
stated that the purpose ol detense mo 
bilization is to save the world from the 
horror and agony of a third world war. 


“For 


numerous council tables and in the halls 


five vears,” he said, “across 
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of the United Nations our statesmen 
have done their best to bring about the 
brave new world that humanity was 
promised would come after the Second 
World War. 

“We have used every civilized means 
of discussion and persuasion to reach 
a kind ot working agreement by which 
the world could have some assurance 
of peace and tranquillity. 

“But the arts of statesmanship so far 
have been in vain. One year ago 
the assassin struck in Korea. Then, in 
November, came the massive interven 


tion of Red China. 


‘The handwriting is on the wall. 
The 


enemy are 


nature and motives of our 
such that he yields not 
to appeals of reason or justice, but 
to naked force. So 


only now we 


must place our reliance on strength. 
g 


‘That is our national policy, and it 
is supported by our national will and 
determination. In preparing for pos 
sible war, we are waging peace. With 


the help of God, we shall succeed.” 


Office of Ordnance Research 
Recognizing the need of new con 
cepts of weapons and ordnance equip 
ment and realizing that basic research 
would be necessary to produce such 
Leslie E. Simon, 


concepts, Brig. Gen. 


chief of the Army Ordnance Research 
and Development Division, proposed 
to the Chiet of Ordnance about a year 
ago a comprehensive program of fun 
damental research in the areas of sci 
ence which may be expected to produce 


ideas of potential value to Ordnance. 


Effective June 12, 1951, the Secre 
announced the 
activation at Duke 
Durham, N. C., of the Office of 
Research as a Class Il 


activity directly under the Chief of 


tary of the Army 


University, 
Ordnance 
Ordnance of the Army. Organiza 
tionally this office will be part of 
the Ordnance Research and Devel 
Office, 


opment Division of the 


Chief of Ordnance. 


Initially the office is being staffed by 
personnel of Duke University. By Sep 
tember 15th it is expected that Col. 
Walker W. Holler 


there as commanding officer; and that 


will be on duty 


the chief scientist and at least a nucleus 
of the permanent professional staff will 
have been selected and appointed. It is 
expected that approximately hiteen pro 
fessional personnel and twenty-tive cler 
ical and administrative personnel will 
be required to administer the Ordnance 
basic research program. 

Initially the program will be in the 
order of three million dollars a year 
but is planned on the basis of a con 
tinuing budget of five million dollars 
annually. A portion of the actual re 
search work will be carried out by 
qualified scientific personnel in the lab 
oratories of the Army Ordnance arse 


the 


work will be performed under contract 


nals, but the greater portion of 
by civilian educational institutions and 


nonproht researc h organizations, 


It is expected, however, that the 
arsenal laboratories will participate 
along with the Office of Ordnance 
the super- 
these and in 


close liaison unth the work being 


Research in technical 


vision of contracts 
performed so that the maximum 


benefit may be obtained. 
Office of Ordnance 


To advise the 


Research in its activties, the services 
of an outstanding committee of scien 


National 


Sciences have been obtained by contract 


tists from the Academy of 
between the Ordnance Corps and the 
National Research Council. This com- 
mittee 1s composed of two selected in 
dividuals from each of the areas of 
science pertinent to ordnance research 
ind development. The members of the 
Chemistry and Chem 

R. E. Connick, Uni- 


versity of California, and M. S. Tarbell, 


committee are: 


ical Tech nology 


University of Rochester; Engineering 
and Industrial Research: Louis Jordan, 


division executive secretary, National 


Research Council, and C. R. Soderberg, 
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Massachusetts Institute of Technology; 
Mathematics: Marston Morse, Institute 
for Advanced Study, and Saunders 
MacLane, University of Chicago; Phys- 
ical Sciences: R. C. Gibbs, division 
chairman, National Research Council, 
and J. W. Beams, University of Vir- 


ginia. 


Spotlight on Small Business 


The House Smal! Business Commit- 
tee recently announced that ten big cor- 
porations got more than one-fourth of 
all the Government's multibillion dol- 
lar defense business during the first 
nine months of the Korean War. The 
Committee is pushing legislation to set 
up a new Government corporation 
charged with preventing large com- 
panies from crowding small one; out 
of the defense boom. 


Defense Mobilizer Charles E. Wil- 
son has opposed the move, com- 
plaining that the corporation 
might hamper his own efforts to 
give small business a bigger share 
of defense contracts. 


The Department of the Army re- 
vealed that more than 200 full-time 
small-business specialists have been ap- 
pointed by the Army at installations 
throughout the United States in order 
to aid small business firms interested 
in learning how they may participate in 
the current military procurement pro- 
gram. 

A most convincing and authoritative 
insight into the problem, however, is 
to be found in a survey just completed 
by John L. McCaffrey, president of 
International Harvester Company, Chi- 
cago, whose organization will subcon- 
tract between eighty and ninety per cent 
of the material it requires for present 
prime Government contracts. Harvester 
is typical of other large industrial pro- 
ducers. Mr. McCaffrey analyzed three 
of his company’s prime defense con- 
tracts. 

“One of these,” he said, “is a sub- 
stantial contract for an armored utility 
vehicle of strictly Ordnance design; the 
second is a medium-sized contract for 
motor trucks—Ordnance-designed but 
still a motor truck much as Harvester 
builds every day; the third is for a 


small item, a military fuze.” 
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The dollar value of the contracts is 


$355,000,000. 


In the case of the armored utility 


vehicle, Harvester already has 
made arrangements with 327 sub- 
contractors to participate in the 
work. These 327 subcontractors 
have, in turn, made arrangements 
with 1,377 subcontractors of their 
oun, so there is actually a total of 
1,704 other businesses known to be 


involved in the job. 


Further analysis shows that of these 
1,704 816, or 


half, are small businesses—firms em 


subcontractors, almost 
ploying 500 people or less. 

Many more are intermediate-sized 
businesses. A small number are big 
businesses, just as Harvester itself is a 
subcontractor to other large companies 
on other defense tasks. 

On the company’s motor-truck con 
tract for 6x6 five-tton motor trucks for 
Ordnance, Harvester has employed 219 
subcontractors. Of that number, 110, 
or more than half, are small business 
firms, while 89 are intermediate-sized 
firms. Only eleven, or five per cent, of 
the subcontractors do not come within 
the above definition of small business. 


Not only are there a sizeable num- 
ber of subcontractors on the ar 
mored utility vehicle and motor- 
truck contracts, which means that 
a large number of the parts and 
components have been farmed out, 
but also the dollar volume sub- 
contracted is large, approaching an 
estimated ninety per cent in the 
case of the motor-truck contract. 


This contrasts with the fuze contract 
where only an estimated twenty per 
cent of the dollar volume is subcon- 
tracted. But the number of parts sub- 
contracted is relatively high. Of the 
thirty-seven parts in the fuze, Harveste: 
has subcontracted thirty. All these sub- 
contracts have gone to small business 
firms with only one exception because 
of the nature of the ordnance-specified 
material. 

And so it goes with the American 
industrial system in producing weapons 
for our armed forces as well as the 
things of peace. Ours is an integrated 
economy wherein size is relative but 


the method is absolute—each segment 
depends upon the other in a mutual 
status. Success for the one is success for 
the other. Success for both is as neces 
sary in time of national emergency as 


it is in the happier days of peace. 


Universal Military Training 
Selective service has been extended 
until July 1, 1955. In the same legisla 
tive enactment the draft age is lowered 
to 18%, and a system of universal mili 
tary training is established for all young 
men for the first time in the Nation's 
history. The universal-training feature 
will go into effect at some unspecified 


time in the future. 


Five men will compose the Na 
tional Security Training Commis 
sion which wilt have general super 
vision over the universal militar) 


training program. 


The Nation can have complete confi 
dence in the Commission because of 
the high quality of its membership. The 
Commission's chairman is James W. 
Wadsworth, for many years a member 
of the Senate and House from New 
York. Mr. Wadsworth has had an active 
and important réle in handling armed 
services legislation during a third of a 
century and brings a vast amount of 
administrative experience to his new 
post. 

The other members of the Commis 
sion are William L. Clayton, former 
Under Secretary of State; Dr. Karl T. 
Compton, chairman of the corporation 
of the Massachusetts Institute of Tech 
nology and chairman of the commission 
that 
training to the President in 1947; Lieut. 


recommended universal military 
Gen. Raymond S. McLain, controller of 
the Army; and Adm. Thomas C. Kin 


kaid, U. S. Navy, Ret. 


Preventive Maintenance 

Is your differential showing? Are 
you ashamed to face your friends be 
cause your M46 tank makes little pud 
dles of oil upon the ground? 

These and similar maintenance prob 
lems are now being answered, dis 
cussed, refuted, and overhauled in P. S. 
magazine, an illustrated 48-page 
monthly published in the interest of 


preventive maintenance for service wide 
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distribution to all organizations of the 
Army as part of the Army Ordnance 
preventive-maintenance program. Edi- 
torial offices are located at Aberdeen 
Proving Ground, Md. 

P. S. made its first public appearance 
in June. It is a magazine of mainte- 
nance for trucks and tanks, the nuts- 
and-bolts digest for anything on wheels 
or tracks. If any of our readers were 
lucky enough to have worked with or 
operated vehicles in World War Il, 
they will remember a very effective 
little magazine called Army Motors. 


P. S. is its successor. 


Many old-timers are reporting back 
for duty—cartoonist Will Eisner, 
creator of Joe Dope; Sgt. Half- 
Mast McCanick, the original an- 
swer man; and Connie Rodd, gal 
mechanic who operates the shop- 
kinks, short-cuts, and cute-tricks 
department. 


P. S. contains articles, features, de- 
partments, and services. It is free to all 
military organizations and may be ob 
tained from your favorite motor pool, 
motor officer, or motor sergeant. 

Expert preventive maintenance was 
an essential ingredient for victory in 
World War II. Mobility is just as im- 
portant today, and mobility depends 
largely upon prompt, efficient, and con- 
tinuing maintenance. P. S. will give a 
big assist to maintenance men every- 
where to keep our trucks and tanks 
rollin’ and fightin’. 

And the program of which P. S. is a 
part will save the harassed American 
taxpayer many a dollar. To our way of 
thinking, the tax dollar is a very im- 
portant element of preparedness. We 
are all for making those dollars go 
twice as far and thus reducing the cost 


by half. 


Employment Opportunities 


The Navy’s Bureau of Ordnance is 


faced with an unprecedented expan- 
sion program. Private industry can and 
will fill Navy orders when they get 
them. But to place and supervise Navy 
orders properly, to get them out to in- 
dustry, Navy needs help—experienced 
chemists, and 


engineers, physicists, 


mathematicians. 
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The Bureau of Ordnance is respon- 
sible for the research, design, de- 
velopment, procurement, manu- 
facture, distribution, maintenance, 
repair, alteration, and effectiveness 


of naval ordnance. 


The Bureau has just published a 60- 
page booklet which summarizes cur- 
rent vacancies and job opportunities. It 
may be obtained without cost from the 
Bureau of Ordnance, Department of 
the Navy, Washington 25, D. C. We 
urge all our members who may be of 
assistance in this project to do their best 
for BuOrd. 


Defense Materials 


Creation of a new independent 
agency to procure and maintain an 
ample supply of critical and strategic 
materials for the national economy has 
been announced by the President. The 
new agency, created under authority of 
the newly extended Defense Produc- 
tion Act, will be called the Defense 
Materials Procurement Agency. 

It will be headed by an adminis 
trator who is subject to Senate con- 
firmation, and who will work under the 
direction, control, and coérdination of 


the Director of Defense Mobilization. 


Under the planned arrangements, 
the Defense Materials Procurement 
Agency will become the operating 
agency for procuring and increas- 
ing the supply of critical and 
strategic materials both at home 


and abroad. 


While DPA will continue to develop 
materials requirements, these require- 
ments will be certified to the new 
agency which will undertake both the 
necessary spot procurement and the 
development and execution of ma- 
terials expansion programs. 

Under the new arrangements there 
will be retained in the Department 
of the Interior—in the metals and 
minerals field—the regular statutory 
responsibilities of the Bureau of Mines 
and the Geological Survey, expanded 
to provide additional services required 
by the emergency programs. Also, the 
Department of the Interior will con- 
tinue to administer the domestic ex- 
and the 


ploration loans 


priorities and allocations functions au- 


program 


thorized by the Defense Production Act 
with respect to metals and minerals. 
The General Services Administration 
will continue its present responsibilities 
for stock-pile procurement. Present ar- 
rangements for developing stock-pile 
requirements will remain unchanged, 
and GSA will continue as the financial 
and custodial agency for the stock pile. 


As a rule, however, GSA will pur- 
chase stock-pile materials from the 
new Defense Materials Procure- 
ment Agency which will act as the 
Government 


sole procuring au- 


thority for nonagricultural ma- 


terials. 


The Munitions Board reported that 
the Nation's stock-piling program is 
now more than one-third completed. 


Reserve Forces Policy 

Secretary of Defense Marshall an- 
nounced in June that the Civilian Com- 
ponents Policy Board has been redesig- 
nated the Reserve Forces Policy Board. 
The present membership of the Civil- 
ian Components Policy Board will con- 
stitute the membership of the new 
Board, and the functions, personnel, 
records, committees, and current work 
of the Civilian Components Policy 
Board 
Reserve Forces Policy Board. 


will be transferred to the 


The Assistant Secretary of Defense 
for Manpower and Personnel, Mrs. 
Anna M. Rosenberg, has been as- 
signed the responsibility of repre- 
senting General Marshall in deal- 
ing with the Reserve Forces Policy 
Board. Recommendations of the 
Board will be submitted to the 
Secretary of Defense through Mrs. 


Rosenberg. 


The Board will be responsible for de- 
veloping and recommending over-all 
Reserve policies to the Secretary of De- 
fense. It will codrdinate, under the Sec- 
retary’s direction, policies common to 
the Reserve forces of the three military 
departments under the new Reserve 
policies announced by the Secretary of 
Defense last April. 

New chairman of the Reserve Forces 
Policy Board is Charles H. Buford, for- 
mer president of the Chicago, Milwau- 
kee, St. Paul & Pacific Railroad. 
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Creeping Mobilization 
An Editorial 


DOMINANT note of the second quarterly report (June 
A 30, 1951) of C. E. Wilson, Director of Detense Mo 
bilization, is presented in these words: “But while the past 
year has been one of achievement, there are many things 
that we have not done well enough nor quickly enough. 
. . . We must increase the tempo of work on every phase 
ot the program that is lagging. We must meet our mobili 
zation goals—that must be the first concern of every Amer 
ican.” 

Independently of the reasons for this condition—and they 
are predominantly political—there can be no debate about 
the necessity of utilizing all our ingenuity to restore that 
high degree of strategic and logistic readiness which we so 
ruthlessly scrapped at the temporary end of the shooting 
phase of World War Ii in 1945. 

Our goal now is to repair the damage then done to our 
military-naval-air machine. Once the structure is strong 
again, we must hold that line until the entire world is ready 
to talk seriously and conscientiously about the restoration of 
peace. That language is the language of strength. Until we 


are ready to use it all else is futile. 


A Continuing Posture of Readiness 

Mr. Wilson lends emphasis to this continuing posture of 
readiness when he stresses that our mobilization program 
has a dual aim: (1) To attain strength in being; (2) To pro 
vide capacity to mobilize. Thus our “mobilization program 
seeks simultaneously a growth in military power and an 
expansion of the basic economic strength which supports 
and underlies military strength.” 

He further elaborates on this essential point in these 
words: “Thus our program has to distribute our production 
energies between turning out weapons now and creating 
capacity to turn out more—and_ better—weapons in the 
future. It has to strike a balance between sacrificing civilian 
production for defense and maintaining the standard of 
living needed for a high level of defense activity over a 
long period. . . . Both the goals and the schedules of de- 
fense mobilization are and must be flexible. The program 
has constantly to be reappraised in the light of world events.” 

Mr. Wilson also states: “The program of defense mobiliza- 
tion is a free-world program—not a national program. Every 
free nation shares in a common peril, and every free nation 
must join in a common effort. From the standpoint of the 
United States, the loss to Communism of any of the nations 
that lie around the border of the Soviet sphere would be a 
serious loss—not alone in the human and physical resources 
that each nation possesses, but also in the moral strength 
that grows from the solidarity of free men standing to- 
gether. . . . The Soviet Union also knows the value of free- 
world solidarity. That is why its strategy is aimed at divid- 
ing the free world against itself.” 

One especially logical phase of these facts, it seems to 
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us, was contained in the announcement on July 26, 1951, 
of the revival of the Joint United States-Canadian Industrial 
Mobilization Committee. Joint effort in this important field 
by Canada and the United States is a subject which has been 
paid a great deal of lip service, especially on the southern 
side of the Canadian-U, S. border, 

Our people are constantly bombarded with pronounce- 


ments on what we are doing and proposing to do in build 


ing up the military-industrial potential of far-off places while 


the facilities—and especially the unfailing good will and co 
operation—of our good neighbor to the north are all but 


neglected 


Committee Formed Two Years Ago 

Such a committee was formed two years ago; it has been 
inactive since September 1950. Now task groups have been 
named to work on specific problems such as the joint pro 
duction mobilization of specific industries and the develop 
ment of mineral and other raw-material production. In addi 
tion to Mr. Wilson, the American members of the new com 
mittee are Defense Production Administrator Manly Fleisch 
mann, Director of Economic Stabilization Eric Johnston, and 
Chairman of the Munitions Board John D. Small 

Here is a step which has far-reaching implications for 
beth phases of industrial mobilization to which our full 
effort must be directed. Best of all, it has in it a practical, 
self sustaining aspect which is not always apparent in many 
of our global ventures. 

Here, close to home, to the north and south of us from 
Bafin Bay to Cape Horn are our traditional friends, and 
with them also in a posture of readiness—tar from the politi 
cal embroglios of other continents—lies a strong and sure 
support. The far-off hills are green. More so are those near 
at hand. 

Ours is a long-time defense program. The present jockey 
ing for position in Korea has very little to do with it. We 
have nearly reached the projected strength of 3,500,000 men 
in our armed forces. They are being formed into the equiva 
lent of 24 Army divisions, a Navy of over 1,100 ships, and 
an Air Force building toward 95 air wings. Adequate 
equipment is available for the training of mew units either 
from World War II stocks or from current production, 

Meanwhile the fully modern equipment required for com 
bat is still in the early stages of production. More than thirty 
two billion dollars’ worth of orders has been placed, Sup 
plies, equipment, and facilities are being delivered at the 
rate of four billion dollars during the quarter ended June 
30th, and the rate is going up constantly, Creeping mobili 
zation that may be, but we are on the way to undo the 
folly of our tragic disarmament of 1945-1946. Once we get 
back that squandered strength, the outlook for peace will 
be brighter. 
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e HENRY N. MARSH of Wilmington, 


Del Powder 


Company 
Ordnance fraternity in the United States 


an official of the Hercules 


widely known throughout the 


and in Europe, has recently accepted the 
appointment as general chairman of the 
Technical Divisions and Committees of 
the American Ordnance Association 


He Louis N. Polk of 


Dayton, Ohio, who is vice-president of 


will serve with 
\ssociation in charge of these techni 


The Associa 


the 
cal activities of the A.O.A 
tion is fortunate indeed in having the vol 
these gentlemen, both 


unteer services of 


of whom have contributed so much to 
ordnance progress. 
For many years a 
Army Ordnance, Colonel Marsh is a 
native of Maysville, Ky. In 1914 he was 
graduated a bachelor of science cum laude 
in industrial chemistry from the Univer 
sity of Kentucky. His association with the 
Hercules Powder Company began in 1917 
when he became head of the analytical de- 
Hercules Experiment 
From that time on 
his contributions to the field of the de- 
velopment and use of military powders 
and explosives in the United States have 
varied, and outstanding 


Reserve officer of 


partment of the 


Station, Kenvil, N. J 


been many, 

Companywise, he was assistant to the 
chemical director of Hercules Powder 
Company from 1918 to 1930; assistant to 
the director of operations of the explosives 
department, 1930-1939; manager of 
smokeless-powder operations, 1939-1946 
and manager of the smokeless-powder di 
1946-1950. He is presently in 
Government relations for 


vision, 
charge of U.S 
the company 

has had a 


the 


Similarly, Colonel Marsh 
and affiliation 


organizations of the armed forces 


long close with ord 
nance 
His commission as a Reserve officer dates 
from 1923. During World War II he was 
responsible for the operations of the vast 
Radford, Sunflower, Badger Ord 
nance Works (propellants), the New 
River Ordnance Plant (bag loading), and 
the New Jersey Powder Company plant at 
Belvidere, N. J., owned by the British 
Purchasing Mission He 
was also in charge of the smokeless-pow- 
Powder Com- 


and 


(propellants ) 
der facilities of Hercules 
pany at Kenvil 

Last year Colonel Marsh was requested 
to serve as a consultant to the Secretary 
of Defense and was assigned to the Mili- 
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tary Production and Supply Board of the 
North Atlantic Treaty Organization. The 
purpose of the assignment was to conduct 
a survey of the capacities for producing 
explosives, propellants, and artillery am- 
munition in the NATO countries 

Upon completion of that assignment he 
returned to his duties with the Hercules 
Powder Company. He was cited by the 
Secretary of Defense for the excellence 
of the Ina 
letter of commenda 


survey 


tion, General Mar- 
shail wrote of Colo 
nel Marsh 

“His knowledge 
of the problems and 
recommendations 
for their 
together 
tireless devotion to 
task 
tributed 
ably to the success 


solutions 


with his 


the has con- Henry N. Marsh 


chairman 
Technical Di 
ymmittees 


General 
1.0.4 


visions and ( 


inmeasur- 


of this undertaking.” 

He is a charter member of the Ameri 
can holds mem- 
bership in many technical, scientific, and 
has a number of 
sritish) in 


Ordnance Association ; 


patriotic organizations ; 
patents (eight U. S. and one 
the propellant field; has served since its 
inception as cochairman of the Powder 
and Explosives Committee of the A.O.A.; 
and is a director of the Philadelphia Post 
of the Association. 

As the above brief narrative discloses, 
Colonel Marsh is a most valued addition 
to those officials of the Association who 
volunteer their services so generously for 
the advancement of our national defense 


SPRINGFIELD, MASS.—A 
luncheon meeting of directors of the 
Hartford-Springfield Post held at 
the Colony Club in Springfield on Tues 
day, July 10th, to discuss the objectives of 
the Post and to plan future activities 
Stanley C. Hope, president of the Post; 
Col. James L. Guion, commanding officer 
of Springfield Armory; and Col. Edgar 
H. Kibler, Jr., deputy chief, Springfield 
Ordnance District, all spoke briefly to the 
twenty-five directors and guests 

In opening the meeting Mr. Hope de- 
scribed some of the past activities of this 
Post and welcomed suggestions and rec- 
ommendations for new and additional ac- 
In discussing the aims of Ameri- 


e AT 


was 


tivities 


can Ordnance, Mr. Hope emphasized the 
need for continuing interest in the work of 
this organization, especially now when a 
cease-fire in Korea may result in a general 
feeling that there is less urgent need for 
building up the defense potential of this 
He described the purpose of the 
Technical the Association 
and mentioned some of the projects which 


country 
Divisions of 


these groups had undertaken and carried 
through in working with our armed serv- 
ices 

Colonel Guion outlined to the directors 
the greatly increased operations at Spring 
held 


erated facility for the production of small 


Armory, the main Government-op- 
arms. He discussed briefly the Ordnance 
policy of utilizing this arsenal chiefly as a 
pilot plant to develop manufacturing pro- 
cedures while using industry's facilities to 
make large quantities of weapons 
Colonel Kibler made an interesting pre- 
the Ordnance 
organizational and the 
sixfold 


sentation of 
District's 
operating policy of his group. A 
expansion of this district has been ac- 


Springfield 
setup 


complished during the past year to meet 
ordnance 


the increased requirements for 


material 
@ AT ROCK ISLAND.—A meeting of 
the Quad Cities-lowa Post was called to 
order by President G. A. Uhlmeyer fol- 
lowing a dinner served at the Rock Island 
Arsenal Post restaurant on June Ist. Ninety 
four members and their guests were present. 
Col. W. W. Warner, Rock Island Arse- 
commandant, briefly addressed the 
group. He welcomed them to the arsenal 
and assured them of continuing cordiality 


nal 


of reception during future visits 


Mr. Uhlmeyer presented G. L. Weissen- 
burger to the membership as the newly 
elected president of the Quad Cities-lowa 
Post and placed the balance of the meet- 
ing in his charge 

Mr. Weissenburger, after a brief ad- 
dress of welcome, introduced Lieut. Col. 
W. H. Crown, Jr., deputy chief of the Chi- 
cago Ordnance District, who outlined the 
expansion and development of the Chicago 
Ordnance District since the outbreak of 
hostilities in Korea. He stated that the 
district had increased in personnel from 
58 to 543 officers and civilians, and that it 
was presently administering $800,000,000 
in Government contracts, with $400,000,- 
000 in contracts in 


additional prospect. 
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Colonel Crown then presented a panel 
the Chi- 
for a discussion 


ot experts from the office of 
cago Ordnance District 
of ordnance-district procurement pro- 
grams and procedures 

The panel consisted of two officers and 
Maj. R. A. Kruse, chief of 


the purchasing branch; Capt. J. | 


two civilians 
Cor 
rigan, Jr., chief of the legal division (see 
248 of this 


James Green, chief of the small-business 


his article on page issue ) ; 


mobilization 
Pratt, 


industrial 


and J. H 


and planning 


branch ; small-business 
specialist 


The 


rection, discussed 


panel, under Colonel Crown's di 


representative present 

day questions such as are currently being 

raised at the Chicago Ordnance District 
Following this discussion, 


Dr. A. ¢ 


outlined briefly the 


interesting 


Hanson of Rock Island Arsenal 
problems connected 
ordnance matériel and 


with packaging 


how these problems are presently being 


solved. 


e AT EL PASO.—The 
of the El Paso Chapter of the Lone Star 
Post was held on June 8th in the Pilgrim 
Del Camino Coffee Shop 
The members attended: J. P 
Borges, D. F. Guell, C. A 
John D. Mason, Col 


Charles Don 


regular meeting 


Room of the 
following 
Lindeman, 
Henry E. Minton, 
Stephan, ( 


Schuyler Whitney, 


Rovers 
Iruckey 


Darbyshire 


Stevens, I J 
and M. § 
Rutland 


Robert Gertson 


and Spencer were admitted to 
membership 

The 
by Mr 
Charles 
Mr 


ing 


meeting was called to order 
acting chairman 
James Keogh, Jr., 


Lindeman were appointed by the act 


Darbyshire, 
Goetting and 
committee 
ballots the 


chairman as a nomimating 


to nominate and place on 


names of members for various offices 


Col. P. H. Scordas, executive officer of 
White Sands Proving Ground, told the 
members of the activities at White Sands 
mem 


and extended an invitation to the 


bership to have its next meeting at the 
proving ground on a date which might 
include the firing of a rocket 

Mr. Mason then 
on his experiences at the last 
the 

Aberdeen 
1950 


talk 


national 


gave a detailed 


American Ordnance As 
sociation at Proving Ground, 
Md., on His talk 
very informative and was accompanied by 
Mason by 


Association 


meeting of 


October 5, was 
several photographs loaned Mr 
national headquarters of the 
in Washington 
Through the efforts of Colonel Minton, 
were shown 


Bliss 


exceptionally fine pictures 


from the film library of Fort 
@ AT: PORTLAND.—The Columbia 
River Post had the pleasure ot being host 
to Col. H. G 
chief of the 
trict 
Col 


newly appointed 


Dis 


Jepson 
San Francisco Ordnance 
Colonel Jepson was accompanied by 
Michael Williams 
in charge of the Seattl 
of the District 


During 


who is currently 


Regional Office 
his visit, Colonel Jepson made 
plans for the proposed Portland Regional 
Office of the San | 
District 


The board of directors of the 


rancisco Ordnance 
Post en 
tertained Colonel Jepson at dinner at the 
Club that same eve 
talk on the 


current status of ordnance procurement 1 


Multnomah Later 


ning Colonel Jepson gave a 


the San Francisco Ord: istrict le 


lore a group ot otiecers tre i Teal 
Vancouver Bar 


A mericat 


ized Reserve School at 


racks and members of the Ord 


nance Association 


e@ AT ROCHESTER.—Great 


progress 


G. Burling Jarrett, Aberdeen Post member and director of the Ordnance Mu- 
seum at Aberdeen Proving Ground, sent in this photo of the Ordnance exhibit 
currently on display in the Armed Forces presentation, Atlantic City, N. J. 
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under the rearmament program was re- 


ported to 450 leading New York indus- 
trialists on June 27th by the Army’s Chief 
of Ordnance, Maj. Gen. Elbert L. Ford, 
addressing the annual dinner of the Em- 
pire Post at the Oak Hill Country Club 
in Rochester, N. ¥ 


Announcing that Army Ordnance has a 


budget estimate exceeding eight billions 


of dollars for the new fiscal year, General 


Ford pledged that Ordnance will make a 


maximum effort, over and above the re- 


quirements, to assure that small business 


receives contracts. He said that in the 


new fiscal year Ordnance activities will 


increase “almost across the board 


In a dramatic, quick-fire analysis of 


what Ordnance is now doing, General 


Ford stressed the American 
Korea on 


repower” to 


reliance in 


superior ordnance for greater 


overcome enemy numerical 
manpower 
He declared that 


ments for tools of war call for superiority 


superiority 


American require 


that “saved lives during the last war” and 


“gave us superiority in machines, along 


with superiority in technology, resulting 


in superior firepower and mobility, re 


though many 


d He 


inpower 


ducing our losses, even 


cases our were outnumix 


added that 
must be 


troops 
“ nd 

any dehciency in n 
by our 


compensated for entific 


and industrial skills and the great partici 
pation of our industrial capacity 
Reviewing Ordnance 


Korea 


representing 


principl the 
light of before his attentive audi 


practically every 


New Yorl 


ence 

industry in upstate 

Ford continued 
“Consider if you will the enemy 


ties in Korea 
Phat, it 


almost unbelievable in 


numbers seems to me, is conclu 


sive measure of the difference etween 


hordes of men inadequately armed and 


sorces 


thoroughly trained, 


ur ow! numerically inferior 
staunchly ce 


led, and 


for greater firepower.” 


surageous 


superbly with superior Inance 


In his discussion of small business and 


the part it is taking in the new rearma 
General Ford explained that 
Ordnance 12.5 billions out of the 48 


1950-1951 


ment effort 


has 
budget. He 


billion defense 


pledged the public that it is being spent 
economically 


“We shall 


ective ol 0 


never lose sight of our ob 


‘taining quality ordnance ma 


tériel with the greatest economy to the 


taxpayer,” General Ford said 


Outlining the Ordnance smal! siness 


program, General Ford disclosed that he 
small-business ntatives 


has named 


to each of the 


repres¢ 


fourteen Ordnance Districts 


and other Ordnance procurement centers 


An estimated sixty-five per cent of cur- 
small 


take 


awards 
this 


thousands of 


rent procurement goes t 


business directly—and does not 


into account the many sub- 


contracts. General Ford cited the example 
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Discussing optical glass at the Empire Post meeting in Rochester, N. Y., are, left 
to right: Col. H. H. Haas, deputy chief of the Rochester Ordnance District; Maj. Gen. 
E. L. Ford, Chief of Army Ordnance; and W. T. Roach, Eastman Kodak Company. 


lac “Walker Bulldog” tank Officers of the Empire Post and chair- 


contract, with 1,400 first-line subcon men of its various chapters are pub- 


the Cadil 


tractors and at least 6,000 second-tier sub lished in Section I] of this issue 
contractors 
Edward A. Halbleib, president of the e AT FORT WORTH.—tThe semian 
Victor Insulator Company and president nual meeting of the Lone Star Post, 
of the Empire Post, presided at the din held in Fort Worth, Tex., on June 16th, 
ner meeting. Carl Dietz, president of the was a very successful one from every 
Lamson Corporation and a director of | standpoint. Arrangements for the meet 
the Post, was toastmaster. The invoca- ing at the Texas Hotel were excep- 
tion was given by Chaplain Leslie G. tionally good. Forty-nine industrialists 
Whalen, Lieutenant, U.S.N.R from the Post area were in attendance, 
Greetings were extended from the with at least one member coming from 
community by Hon. Norman A. Kreck- as far west as Odessa. There were also 
man, vice-mayor of Rochester; from good delegations from Wichita Falls 
New York State industry by Martin F and Longview. 
Hilfinger, president of the Associated Brig. Gen. Merle H. Davis, an ammu- 
Industries of New York; from the Air nition authority of the Ordnance Corps, 
Forces by Maj. Richard F. Ames, was the principal speaker. He not only 
Rochester Air Regional representative, has a deep knowledge of ordnance but 
Northeastern Procurement District, Air _ he has countless friends throughout the 
Matériel Command; from the Navy by United States, all of whom know his 
Capt. Gordon A. Uehling, U.S.N., naval great contribution to ordnance progress 
inspector of ordnance, Rochester; from during the past three decades 
the American Ordnance Association by 
Leo A. Codd, executive vice-president; @ AT EGLIN FIELD.—The charter 
and from the Rochester Ordnance Dis meeting of the Florida Post, the thirty 
trict by Col. Harry H. Haas, deputy dis fifth Post of the Association, was held at 
trict chief the Officers’ Club, Eglin Air Force Base, 
Other distinguished guests at the  Fla., on June 12th. This inaugural meet 
speakers’ table included Col. Ronald (¢ ing of the fledgling Post was a gala af- 
Hands, assistant to the vice-president, fair for the directors, officers, members, 
Weber Machine Corporation; Carl S. and numerous guests—a fitting climax 
Hallauer, vice-president of Bausch & to several months of organizational 
Lomb Optical Company; Col. C. I planning and highly competent leader- 
Mosher, chief of the Rochester Ordnance ship on the part of both Air Force offi- 
District; Keith Williams, president of | cers and enlisted men 
Pratt & Letchworth Company; C. Earl The new Post had as its guest and 
Norquist, president of Norquist Prod principal speaker Maj. Gen. C. A 
ucts Company; and Raymond M. Biehler Brandt, Assistant Deputy Chief of Staff, 
of the faculty of the Rochester Institute Matériel, U. S. Air Force 
of Technology Following the playing of the National 
The arrangements committee con Anthem by the talented Eglinairs, the 
sisted of Mr. Hallauer, chairman; Mr invocation was pronounced by Lieut 
Biehler, E. R. Davenport, Mr. Hands, Col. T. M. Anthony, Air Chaplain 
Colonel Mosher, and Gwyn Thomas At the conclusion of the dinner and 
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General Brandt's very appropriate re- 
marks, the presentation of the charter 
was made by Leo A. Codd, executive 
vice-president of the Association 

The new Florida Post has established 
an enviable organizational speed record 
The first meeting was held in April; 
board members and officers were elected 
in May; the highly successful charter 
dinner meeting was held in June 

Great credit for this atomic-age 
achievement belongs to Maj. Eugene E 
Tepoorten who skillfully guided the first 
steps of the new group to the point 
where it is now functioning in a most 
energetic and effective manner 

The officers and directors of the new 
Post are listed in Section II of this issue 


of ORDNANCE 


e AT WASHINGTON.—Brig. Gen 
Wayne R. Allen, Assistant Chief, Pro- 
curement Division of the Army General 
Staff, was the principal speaker at the 
annual meeting of the Washington Post 
held at the Carlton Hotel on Wednes- 
day, July 18, 1951. Nearly 200 members 
and guests were in attendance at the 
luncheon meeting at which Maj. Gen 
John K. Christmas, chief of the Pro- 
curement Division, Office of the Assist- 
ant Chief of Staff, and president of the 
Post, presided 

General Allen described several out- 
standing features of the current procure- 
ment regulations of the Department of 
Defense and their relation to the regula- 
tions under which the Department of 
the Army operates. 

Plans for the meeting were in the cap- 
able hands of J. Donald Browne, secre- 
tary-treasurer of the Post, who, during 
the proceedings, presented his annual re- 
port disclosing the sound membership 
and financial condition of the Post at the 
end of its fiscal year 

C. E. Meissner served as chairman of 
the nominating committee which sub- 
mitted the names of nominees for off- 
cers and directors of the Post. The offi- 
cia!ls of the Post, all of whom were 
unanimously elected, are listed in Sec- 


tion II of this issue. 


e AT LOS ANGELES.—William A. 
Wilson of Webb Wilson Oil Tools, Inc., 
succeeded to the presidency of the Los 
Angeles Post at a recent election. Bill 
is well known among the Ordnance fra- 
ternity in Southern California and has 
taken an important part in many of the 
programs of the Post including the 
Thirty-First Annual Meeting of the na- 
tional Association held in Los Angeles 
in 1949 

Elected as vice-president of the Post 
is R. C. Geffs of the Clary Multiplier 
Corporation, San Gabriel, Calif. Col 
Samuel K. Rindge and C. H. Nazro were 


ORDNANCE 





reélected treasurer and secretary, re- 
spectively 

Retiring president of the Post, J. D. 
Spalding of the National Supply Com- 
pany, Torrance, Calif., was accorded 
thanks and congratulations for the out- 
standing record of Post activities during 
his tenure as president 

The Post has taken an active part in 
codperation with the Los Angeles Ord 
nance District in mobilization plans and 
procedures and has broadened its sphere 
of influence in bringing to the atiention 
of the people of Southern California the 
importance of armament for our Army, 
Navy, and Air Force. The record estab- 
lished under Mr. Spalding’s direction is 
noteworthy, and all indications are that 
a most active program will be carried 
forward along similar lines by the new 
officials. 


@ Julius A. Heide, long a member of the 
American Ordnance Association and a 
leader in industry in New York City, 
died there on June 25, 1951 

Mr. Heide’s interest in the Ordnance 
Association grew from the combined ac- 
tivities of the Association and the Na- 
tional Association of Manufacturers 
more than twenty-five years ago. Far 
removed from the field of ordnance op- 
erations, Mr. Heide was a manufacturer 
of candy and chocolate confections. He 
studied the manufacturing methods of 
leading companies in Europe and in 1903 
joined the family firm which had been 
founded in 1869 by his father, the late 
Henry Heide. 

In recent years Julius Heide had de- 
voted much of his time to civic and 
philanthropic activities. His allegiance 
to industrial preparedness and to the 
Ordnance Association never wavered, 
even though his contacts with ordnance 
design and production were very slight. 

He was a splendid exponent of civic 
responsibility and of patriotic pride in 
the national defense of his country. 


@ Col Langhorne Dabney Lewis, former 
ordnance engineer at Frankford Arsenal 
and a recognized authority on military 
small-arms ammunition, died at Lynch- 
burg, Va., July 3, 1951. He had a long 
and outstanding record at Frankford, 
dating from 1918 to 1946. He was well 
known among the small-arms fraternity 
here and abroad 

A descendant of historic Virginian 
families, Colonel Lewis was a graduate 
of the University of Virginia. He served 
in the Spanish-American War and de- 
voted much of his life to the Army and 
the Ordnance Department. He was the 
recipient of the Exceptional Civilian 
Service Award for his work in the de- 
velopment of improved small-arms cart- 
ridge cases and propellent powders. 
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CLOVER MFG. CO., NORWALK, CONN. 
Since 1903 


Manufacturers of Clover Lapping and Grinding Compounds 
and a full line of Abrasive Papers and Cloths. 
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A silver medal and a year’s member- 


DESIGNING and MANUFACTURING 
. ship int ssociation ¢ rest d 
FFICIENT CONVEYING SYSTEMS! i Gt ye ag 9 eg ey 


the outstanding Ordnance student in 


each Ordnance R.O.T.C. unit of Ameri- 


can colleges. This year awards were 


The Efficient Way 
to Move Shells! 


Pictured here is a unique, ex- . 

clusive Alvey-Ferguson de- H. M. Rush B. W. Schaff, Jr. 
velopment—an A-F Combi- 

nation Roller and Pusher made to twenty-two studet 

Conveyor which takes shells lowing 

from paint curing and storage Georgia Institute of Technolog ‘ 
to the melt loading building. det Warren E. Lind, Rochester, N. Y., 


No power rollers are need- 4 Stucent ent Hed in the oe 
ed—the pusher is supported vanced course, was awarded the Ass 
from a chain. conveyor, Ci#tion medal at a formal ceremony on 
Power, maintenance and Military Honors’ Day, May 19th. The 
handling are immeasurably Presentation was made by Col. W. W 
reduced and production is Holler, Third Army Ordnance Ofticer, 
increased to the maximum! before the combined Army, Navy, and 


— PRODUCTION 


s 
fella i DEFEN Air Force cadet units 
EFA alls for, METHODS Vie 


NIN Utah State Agricultural College.—Ca 
EFFICIENT CLEA bp is det Van Barton Davis, of Price, Utah, 


was awarded the A.O.A. medal at 
cadet brigade review on May 17th. Mr. 


, _— - oe , Davis is a Navy veteran and a graduate 
This A-F Washing Ma- 3 4 a Na a gradua 


. of the General Motors Institute 2-year 

chine was designed es- 
course. He was graduated in June and 

pecially to remove L 


grease from, and to 

dry shells before load- 

ing. A special feature 

is the automatic ejec 

tion of the shells. This 

A-F Washing Machine 

is an integral and vital- 

ly necessary part of the 

painting line. Write for Information Regarding AF Engineered Conveying 
Systems and A-F Washing Machines in War Plants and Arsenals 


THE ALVEY-FERGUSON COMPANY 


532 Disney St., the " . SINCE 1901 Cincinnati 9, Ohio 


M. L. Ernst R. E. K 
Offices or Representatives in Principal Cities — 


SeeaEe.. Pa will be commissioned as an Ordnance 
Cc ° NV E¥ I NG E Q UIPME NT Reserve officer following the 1951 Aber- 
deen R.O.T.C. summer camp. 


Alvey-Ferguson i. 


neth C. Bertossi was awarded the A.O.A. 


- -——- z en - medal at the annual spring review on 
WASHING MACHINES FOR INDUSTRY May 17th. Mr 


Bertossi was the out- 
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The widespread use of N-A-X HIGH-TENSILE steel in 
transportation equipment emphasizes two vital 
characteristics of this high-strength low-alloy steel. 


1. Strength with less deadweight. N-A-X HIGH- 
TENSILE steel reduces deadweight . . . of great 
importance in transportation equipment and 
military vehicles. 


Exceptional durability. N-A-X HIGH-TENSILE 
steel, with its high strength and toughness, has 
proved greater resistance to fatigue and 
impact at normal and sub-zero temperatures. 
Its inherent structure and composition greatly 
reduce the effects of abrasion and corrosion. 








The response of N-A-X HIGH-TENSILE steel to severe 
cold-forming operations and its excellent weldability by 
electric arc or resistance, atomic hydrogen or heliarc, and 
all other processes, are added important characteristics 
of N-A-X HIGH-TENSILE steel. 





The “Eager Beaver” 
The use of low-alloy, high- 
strength steels in military equip- 
ment assures longer life with 
less deadweight. 


NATIONAL STEEL igs CORPORATION 
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METAL POWDERS 
ESSENTIAL TO 
MODERN MILITARY PRODUCTS 


Guns Missiles 

Radar Bombs 

Trucks Sonar Shells 

Jeeps Radios incendiaries 
Ships Telephones Smoke Screens 


The items listed above are materiel of modern defense—without 
them a nation would be largely dependent upon swords and 
spears; cutlasses and battle-axes; bows and arrows; horses, mules 
and carrier pigeons. 


Are you aware of the part metal powders are playing in 
the Defense Program? 


Without iron and other metal powders, the production of all of 
these items listed—and many others—would suffer seriously 
from the standpoint of quality of product, or rate of output, 
or cost to produce. 


Are you taking advantage of the cost reductions, the con- 
servation of critical materials, the time savings and other 
advantages that are possible through the use of powder 
metallurgy ? 


PLASTIC METALS is one of the leading metal powder producers 
in the world. Over 17 years of experience in this field is at your 
disposal. 


For more detailed information, write to 


PLASTIC METALS 


iMAbiicl Melmi lm peso Cia ill bee) Mae) itt, bf 
JOHNSTOWN, PENNSYLVANIA 
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standing third-year student of the Ord- 
nance unit. The medal was presented by 
Robert B. Ehlen, general manager of the 
Federal Cartridge Corporation and 
deputy chairman of the Small Arms 
Ammunition Committee, American Ord- 
nance Association 

Agricultural and Mechanical College of 
Texas.—Cadet Lieut. Col. Homer J. Finch 
was awarded the A.O.A. medal at ap- 
propriate ceremonies on May 19th. Ca- 
det Finch received his commission as a 
second lieutenant, U. S. Army Reserve, 


W. J. Mottel D. P. Kelly, Jr. 
on June 2nd. He was previously desig- 
nated a “distinguished military student,” 
an honor that requires high scholastic 
standards as well as demonstrated lead 
ership ability 

Purdue University —Cadet Hugh Mar- 
tin Rush of Elkhart, Ind., was awarded 
the A.O.A. medal on May 25th. Cadet 
Rush was captain of the R.O.T.C. rifle 
team and a member of the Scabbard and 
Blade drill team. He is the author of 
a report on a hydraulic crane for mili- 
tary vehicles, having first designed and 
fabricated a working model of the crane 

University of Cincinnati —Cadet Wil- 
liam H. Wolff, Cincinnati, Ohio, a sen- 
ior at the university, was awarded the 
4.0.A. medal on May 22nd. Mr. Wolff 
has lived in Daytona Beach, Fla., the 
greater part of his life. Graduating from 
high school in 1946, he joined the Army 
and spent thirteen months with the 6th 
Division, 6th Medical Battalion, in 
Korea 

University of California —Cadet L. Ed- 
ward Scriven, II, a third-year chemical- 
engineering student, was awarded the 
A\.O.A. medal on May 24th. Cadet 
Scriven received the Frank G. Kraft 
scholarship prize as a freshman and has 
been a recipient of the Bonnheim Me- 
morial Scholarship during the past two 
years 

Virginia Polytechnic Institute —Cadet 
First Lieut. Bernard W. Schaaf, Jr., 
Richmond, Va., was presented the A.O.A. 
medal at a dress parade on May 29th 
Cadet Schaaf is pursuing the course in 
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You pick 
the pattern... \ 


INDUSTRIAL 
CENTER-LINE:: 
NAILER ~ 


WILL PICK and drive 


THE NAILS...! 


Tee eee eee eee ee eee eee eee eee ee eee eee eee) 


j. 


fme 

EDGE NAILER —Embodies most 
features of standard industrial 
center-line nailer but special 
chuck arrangement permits work 
to pass in front of machine for 
edge nailing, crate and edge 
box framing, cleating 


< 


fmc 
CLOSED BACK FC NAILER 


—accommodates work from 1” 
to 18” deep; 8 or 12 run nail 
feed; 8 nail drive; 4d, 5d and 
6d nails. Ideal for flat nailing, 
box moking, cleating ond lid 
ding. Ammunition box end 
moking. 
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SCREW DRIVING 

MACHINE —drives up to four 
screws simultaneously into wood- 
en boxes and other assemblies. 
Ideal for screwing hinges, 
swivels and hasps on small am- 
munition or similar type boxes. 


») 


mc 

AMMUNITION BOX 
MAKER (AC-5A) — adjustable, 
heavy duty for nailing sides and 
bottoms to ends of various types 
of ammunition and industriol 
boxes no larger than 16” high, 
16” wide. and 26” long. 


SS TTT EEE EEE OEE EEE EEE 


This open-back nailing machine is espe- 
cially designed to provide the utmost 
versatility both in size and nailing pat- 
terns. Three standard models accommo- 
date nailing patterns up to 42”x24”, 
60x24” and 74x24”. Special custom 
adaptations are available on order, Stand- 
ard machine selects and drives up to 24 
nails per stroke; 87 strokes per minute; 
drives all types of nails from 3d to 10d — 
common, smooth box, cement-coated box, 
copper, aluminum, drive screw ring 
shank. Design of jigs and nailing tables 
are custom-engineered to specific require- 
ments of jobs to be done. 


_Sead FOR ILLUSTRATED BULLETINS -—} 


-" 

FOOD MACHINERY AND CHEMICAL CORPORATION ; 

Packing Equipment Division 

RIVERSIDE, CALIFORNIA, DEPT B 
Industrial Nailer 
Edge Nailer 


NAME 


Screw Machine 


] FC Nailer CITY _ STATE 
] (AC-SA) Noiler NM.18 


| 
| 
| 
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Rockwell Report 


by W. F. ROCKWELL, JR. 
President 
Rockwell Manufacturing Company 


| ¢ THE LAST DECADE — and particularly since 
World War II — business management has be- 

come very interested in the theory of diversifica- 
tion. The fundamental principle is sound, and we have practiced it since 1927 
when the Equitable Meter and Manufacturing Company and the Pittsburgh 
Meter Company were combined as the first step toward building Rockwell 
Manufacturing Company as it is today: 


Carefully planned manufacturing diversification benefits customers, em- 
ployees, stockholders and suppliers. It is a protection against extreme varia- 
tions in the business cycle; it provides a pool of technical talent in engineering 
research, labor and public relations; it increases financial strength; it is an 
offset against localized conditions such as weather, transportation emergen- 
cies, material shortages, etc.; it permits the flexibility and close control of small 
business in combination with the long-range stability of larger companies. 


Diversification for its own sake, however, can be a confusing and costly 
experiment. When unrelated and incompatable products, markets, experience 
and techniques are combined the result can be a hodge-podge of management 
nightmares. 


Although Rockwell Manufacturing Company now consists of 17 divisions 
and subsidiaries, they have been added cautiously, some by purchase, some by 
construction. Our expansion since the first of the year illustrates the point. 


First, we bought the Pittsburgh Valve and Fittings Corp., Barberton, Ohio, 
to supplement our established and growing group of valve and meter divisions. 
Then we built a new piant in Bellefontaine, Ohio, for more efficient operation 
of the Rockwell Register Corp., which builds Ohmer taximeters, fare registers 
and cash registers. Next we broke ground for a new plant in Tupelo, Miss., to 
better serve our expanding southern market for Delta Power tools and other 
products. Most recently, we have acquired Ohlen-Bishop Manufacturing Co., 
Columbus, Ohio, to augment our Delta tool line with Ohlen-Bishop saws and 
saw blades. All of them, you see, fit into an established pattern. 


In a paint plant, valves take a beating. Frequent operation and the 
variety of substances running through the lines increase replacement 
costs, for when leakage starts so does valve deterioration. The Stewart- 
Mowry Paint Company of Chicago, plagued by the problem, ran a two 
year test of many types of valves, and now standardize on our Nordstrom 
lubricated plug valves. Leakage, they report, is a thing of the past. 
Nordstrom versatility is shown by a single Stewart-Mowry manifold that 
carries naptha, linseed oi! cobalt drier, mineral spirits and various varnishes. 


* * 


Our shipments during the first half of 1951 totaled $50,041,000 which set a 
new six months’ record that represented an increase of 66 per cent over the 
comparable period of 1950. Profit before taxes for the first six months’ was 
$8,986,000, an increase of 76 per cent over the same period for 1950. Earn- 
ings after taxes were $3,264,000, an increase of only 6 per cent on increased 
shipments of 66 per cent, showing the impact of increased taxes. It is easy 
to see, but painful to relate, that we were able to earn only $185,000 on 
additional shipments of $19,876,000, or less than 1 per cent. 


One of a series of informal reports on the operations and growth of the 
ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH &, PA. 
for its customers, suppliers, employees, stockholders and friends. 
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metallurgical engineering and was des- 
ignated a distinguished military student 
during his junior year 

Louisiana State University —Cadet Maj. 
Malcolm L. Ernst, vice-president of the 
Louisiana State University Post of the 
American Ordnance Association, was 


=. 
. 


R. B. Chandler R. G. Teller 
awarded the A.O.A. medal. Mr. Ernst 
was the senior Ordnance honor student 
for the school year 1950-1951. He spe 
cialized in electron physics and ranked 
number three among graduating seniors 
in the department of physics. He had an 
over-all 4-year average of 2.50 
University of Nebraska—Cadet First 
Lieut. Robert J. Gilmore was awarded 
the A.O.A. medal at an honors parade 
held on April 18th. The presentation was 
made by Maj. Edward R. Atchison, Ord- 
nance assistant professor of military 
science and tactics at the university. Mr 
Gilmore was a member of the Pershing 
Rifles crack squad and received the Minute 
Man Award during his freshman year 
The Citadel—Cadet Ralph Eugene 
Kurz, Lakewood, Ohio, was awarded the 
\.0.A. medal by Maj. Giles D. Stephens 


at an award parade on June 8th 


D. P. Sobocinski P. V. Burger 

Cadet Kurz is an outstanding student, 
maintaining an average grade of B- 
plus in his academics and A in military 
science and tactics. 

Michigan State College—Cadet William 
J. Mottel, St. Clair Shores, Mich., was 
awarded the A.O.A. medal. An Associa- 
tion member during the past year, Cadet 
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TIME IS OF THE ESSENCE 


...in producing essential products 


Here are three Wolverine developments in tubular forms which, 
introduced as components of your products, can contribute 
immeasurably in saving time and critical materials, first im 
installation, and then in the subsequent operation and mainte- 


nance of such products. 


WOLVERINE TRUFIN*— used for heat transfer work, is outstanding in 
time-saving qualities. Since the fins are integral with the tube itself, 
they will withstand vibration and the tube will remain in service an 
exceptionally long time. This obviously reflects in fewer and less frequent 
tube installations. With Trufin providing an increased ratio of outside 
to inside surface, the performance over plain surface tube, in many cases, 
will be more than doubled. The saving of time, and space too, is obvious. 


2 


SPUN END PROCESS} — is proving a great time-saver. Its use has enabled 
many manufacturers—often through a simple change in the design of 
tubular parts (components of their products) —to completely eliminate 
separate end closures or other assemblies and also reduce the time and 


cost of assembly operations. 


t Re Issue 22465 

CAPILATOR*—the Wolverine capillary tube used for restriction pur- 
poses —is unique in its field. Its bore is plug drawn, assuring a perfectly 
smooth inside surface that allows a uniform, uninterrupted flow through 
the tube. 


* Reg. U.S. Pat. Off 


WOLVERINE TUBE DIVISION 


Calumet & Hecia Consolidated Copper Compeony 
INCORPORATED 
Manvtacturers of seamless, non-ferrous tubing 
1467 CENTRAL AVENUE * DETROIT 9, MICHIGAN 


Wolverine Trufin ond tne Wolverine Spun End Process ovoilable in 
Cenede through The Unifin Tube Co., London, Ontorio 


PLANTS IN DETROIT, MICH., AND DECATUR, ALA. «+ SALES OFFICES IN PRINCIPAL CITIES 
Export Department, 13 E. 40th St., New York 16, N. Y 
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CONCAVEX BEARINGS 


@ Integral self- 
alignment up to 20°. 


@ Premium load 
and shock capacity 
inherent in ConCa- 
Vex design and con- 
struction. 


@ Absorbs radial, 
thrust and combined 


‘aon THE LIGHTWEIGHT 


\  HEAVYWEIGHTS 
FOR AIRCRAFT.... 


Shafer Bearings have long been waiting for aircraft 
demands to approach their ability for absorbing tremendous 
overloads and shocks. This explains the aircraft industry's 
steadily growing trend to “Shaferize”’ the vital control mecha- 
nisms of every type of air-borne craft—both commercial and 
military. 

The basic ConCaVex design is an aircraft ‘“‘natural.’’ It pro- 
vides high load and shock capacity, low friction and integral 
self-alignment together with space-saving, weight-saving com- 
pactness. This, combined with advanced engineering, precision 
craftsmanship and finest materials have, for 32 years, ranked 
Shafers as the No. 1 choice in aircraft control bearings. 

Compare them. Test them. You'll find they surpass YOUR 
every expectation just as they surpass every rigid Army and 
Navy specification. Write for aircraft Bearing Catalog No. 50. 








SHAFER BEARING CORPORATION 


801 Burlington Ave. ° Downers Grove, lilinois 


The best in Industrial 
Single Row, Double Row Bearings, too! Write for 


and Rod End, Self-Align- new Catalog No. 61. 
ing, Shielded, Aircraft 








Roller Bearings 


R.O.T.C. Medalists 





Mottel was a chemical engineering ma- 
jor and a distinguished military student. 

University of Michigan—Donald P. 
Kelly, Jr., Grand Rapids, Mich. was 
awarded the A.O.A. medal at a cere- 
mony on May 28th. Mr. Kelly received 
his degree in chemical engineering in 
August. He was designated a distin- 


guished military student. 
Lehigh University Raymond B. Chand- 
ler was awarded the A.O.A. medal at a 


*.C. Monkman, Jr. D. M. Lambert 


ceremony on May 2lst. Mr. Chandler 
enlisted in the Army in 1943 and saw 
combat service in Germany and the 
Philippines as the leader of a heavy 
machine gun section. He was awarded 
the combat infantryman’s badge 

Rutgers University—Cadet Capt. Rob- 
ert G. Teller, Little Falls, N. J., was 
awarded the A.O.A. medal at the annual 
military field day program on May 11th 
Mr. Teller was awarded a state scholar- 
ship to Rutgers and majored in mechan- 
ical engineering 

University of Oklahoma.—Donald P. 
Sobocinski, North Tonawanda, N. Y., 
was presented the A.O.A. medal by Rear 
Adm. W. K. Phillips, Eighth Naval Dis- 
trict commandant, at the final R.O.T.C 
parade of the year on May 8th 

Colorado Agricultural and Mechanical 
College.—Cadet Lieut. Col. Paul V. Bur- 
ger was awarded the A.O.A. medal at 
the annual Sunset Review and parade 
on May 28th. The presentation was 
made by Prof. J. T. Strate. On the same 
day, Cadet Burger was commissioned a 
second lieutenant in the Organized Re- 
serve Corps (Ordnance) 

Massachusetts Institute of Technology. 
—Cadet Forest C. Monkman, Jr., Chi- 
cago, Ill., was awarded the A.O.A. medal 
at special ceremonies on May 17th. The 
presentation was made by Col. John §S 
Pfeil, a vice-president of the American 
Ordnance Association and chief of the 
Boston Ordnance District. Colonel Pfeil 
is also chairman of the Association's 
Committee on Life Membership 

North Carolina State College of Aari- 
culture and Engineering.—Cadet David 
Marsh Lambert, High Point, N. C., was 
awarded the A.O.A. medal in a special 


award ceremony. Cadet Lambert is a 
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use costly 3-stage carbide 

to stomp tronsformer core 
ations ot 210 stroke 
te in this 50 ton Dar “ 

Press at Kobzy 

Chicago. Ur 

stures assure tong 
rupted productior 

die life and grecter 
the die investment! 


‘ 


Built for bigger returns on die investment 


and chuting arrangements for stacking precepart 
blanks 


stroking and decreases vibration and deflection 


Dies represent an important investment in modern 
i 


mass production operations —an investment that Far greater frame rigidity permits faster 


must be made to produce greater returns than ever 


before to meet msing Costs resulting in longer die life 


Danly presses, like the one shown here help 
solve the problem. Exclusive design features take 
full advantage of the high production potental of 
automatic feeding from coil stock. Extra open con 


struction under the bed lends itself to slug disposal 


a 


STRAIGHT SOE AUTOPEED Gar PRame DOvSsLE ACTION UNOERDa vt 


September-October, 


Call a Danly Press Engineer and let him tell 
you about presses designed to meet today's manu 
facturing problems! 

DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue, Chicago 50, illinois 


DAMLY 


iT COSTS LESS TO RUN A DANLY PRESS 














your present 


ALUMINUM FINISHING PROCESS 
with these advantages of 
“ Al-Coat 


—see fcr yourself why more and more finishers of 
aluminum products are specifying Iridite Al-Coat for any 
wrought, cast or buffed aluminum part. 


1. IN PROCESSING 

Faster—Just one simple dip, 10 seconds or only two minutes, de- 
pending upon your finishing specifications. No sealing dip, no 
special drying. 

Simpler—Non-electrolytic, no heating or exhaust units, operates at 
room temperature. No special precleaning baths required. 

2. IN APPEARANCE 

Clear—Protects metal without changing its original appearance. 
Colored—Heavier, iridescent yellow film provides greater protection. 


3. IN PERFORMANCE 

Corrosion Resistance—Up to 1,000 hours salt spray on wrought stock, 

250 hours on castings. Approved under government specifications. 

Abrasion Resistance—W ill not flake or peel from buffing, bending 

or scraping. z ; 

Paint Base—Blocks underfilm corrosion; grips paint, holds it firmly. 
W elding—Finished surface can be spot welded, coating actually aids 
hield arc w 1A; 

Cond uctivity—Offers low surface resistance to electrical current. 

4. IN COST 

Comparative figures show that Iridite Al-Coat saves as much 


as 50% over other aluminum finishing processes. Let wus 
prove this to you. 
Write today for FREE SAMPLES of iridite Al-Coat. Or, send samples 
of your product for test processing. 

Iridite is approved under government specifications. 





secy Propucts 


ih belek Sek 2 88 2°) 


4004-06 E. MONUMENT STREET # BALTIMORE 5, MD 


R.O.T.C. Medalists 





junior in the School of Industrial Engi- 
neering 

Lafayette College—Cadet Howard D. 
Hendrickson, of Nutley, N. J., was 
award the A.O.A. medal on May I4th. 
The presentation was made by Lieut. 
Col. John H. Edgerly at the annual 


e 
R. J. Gilmore H. D. Hendrickson 


R.O.T.C. presentation of awards and 
prizes on the campus. 

Cornell University—Cadet Lieut. Col. 
James D. Chase, Batavia, N. Y., was 
awarded the A.O.A. medal at a special 
ceremony held on the campus on May 
25th. Cadet Chase is a veteran with 
twenty-six months’ service 

Oklahoma Agricultural and Mechanical 
College—Joseph Marshall Saye was 
awarded the A.O.A. medal at special 
campus ceremonies on May 15th and 
was tendered appointment in the Ord- 
nance Corps, Regular Army. He now 
resides in Clayton, Okla 

During the past seven years the As- 
sociation has furnished medals for 
award to a student in each of the regi- 
ments of the High School Cadet Corps 
in Washington, D. C., for “greatest pro- 
ficiency in the care and maintenance of 
their Government-loaned ordnance.” 


This year’s awards were to the following : 


J. D. Chase J. M. Saye 


David Schiebel, McKinley High; Mil- 
ton W. Chambers, Eastern High; Henry 
S. Gering, Western High; Richard H 
sillings, Roosevelt High; Richard W 
Hansen, Wilson High; Don W. Pela- 
sara, Anacostia High; Jon Updike, 
Coolidge High; and Henry A. Linck, 
Bell Vocational High 
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ROCKRITE 
TUBING 


Compresston-sized | 
for special 


ordnance needs! 


In the Rockrite Process, 
semi-circular, taper-grooved 
dies are rocked back and forth 


As shown in the diagrams at right, Rockrite | : over the tube, compressing 
. , the metal of the tube against o 


Tubing is cold-sized by a proved process which ¥ 3 callie att, exten Gn 
sets entirely new standards for dimensional , inside diameter. 
accuracy. As a result of this combination of cold 
forging and rolling work on the metal, 
Rockrite Tubing offers closer tolerances and a 


superior surface finish. 


Rockrite Tubing can be machined into cylindrical 
and ring-shaped parts of better quality and at 
lower cost. Special bores and tapers can be Set Oe I ai 5, a 


produced accurately and economically. In ; —— Note how dies 
addition, the mechanical properties of steel can i: ‘ roll over the tube. 
be improved by the cold-working of the 


Rockrite Process. 


WRITE FOR YOUR 
COPY TODAY 


There are many other important 
advantages of the Rockrite Process 
which are fully explained in new, 
16-page illustrated Bulletin R2. 


e ROCKRITE: 


er ne 


ae TUBING 


TUBE REDUCING CORPORATION - WALLINGTON, NEW JERSEY 
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SAND 
& DUST 
TESTS 


Bowser Sand and Dust Chambers 
provide facilities for testing aircraft 
and electronic components in com- 
pliance with all MIL, JAN, USAF, 
AN and other testing specifications. 
Testing is done in air-suspended 
sand and dust at high and low air 
velocities. Temperature control of 
the air is accurately provided. 


Bowser also manufactures engi- 
neered environmental equipment 
for testing, processing and storage 
in a wide range of sizes and per- 
formance ratings. Take advantage 
now of Bowser’s long continuous 
experience. 


BOWSER TECH. REFRIG., Terryville, Conn. 1 
Send me more information on the following: 
Walk-in Chambers =) High Altitude Tests = 
High Temp. Tests ‘Mildew Resistance Tests. (7) 
Low Temp. Tests (Sand & Dust Tests oO 
Fungus & Humidity Tests (~) Explosion Proof Tests = 7) 


Name Pos. 











Company. 





Street. 


City. 





Zone. State. 


BOWSER 


TECHNICAL REFRIGERATION 


N 8 





WSER INC 


TERR YVILLE © CONN 








New Developments 








TINY RADIAC 

A pocket-size atomic radiation detector 
developed by the Office of Naval Research 
and the Bureau of Ships two 
pounds and is powered by two flashlight 
batteries. It will replace a 
Geiger survey instrument which weighs 


weighs 
probably 


twenty-four pounds. The device is housed 
in a waterproof, shockproof plastic case 
and gives radiation readings on a visible 
scale ranging from .005 per 
hour (safe) to 500 r.p.h 


roentgens 
(hot). 


76-MM. TANK GUN 


The 76-mm. high-velocity gun for the 
M41 General Walker light tank, now 
being produced by American Type Found- 
ers, Inc., is said to be far superior to the 
Russians’ 88-mm. tank gun. The new gun 
is a 16-foot, semiautomatic weapon, gyro- 
scopically controlled so it can stay on a 
target even if the tank travels at forty 
miles an hour over rough terrain. It can 
be trained through a 360-degree circle to 
fire in all directions 

The 76-mm. gun is two feet longer than 
the Army’s old 90-mm. gun, and has an 
unusually short recoil—only nine inches 
This rifle consists of the finished tube with 
brake, and 
evacuator. Outstanding the 
gun include a unique rifling method, the 
The evacu- 


muzzle breech mechanism, 


features of 


evacuator, and muzzle brake 
ator mechanism permits discharge of up 
to 200 consecutive rounds without exces- 


sive accumulation of fumes in the tank 


5-MINUTE PHOTOS 

Facsimile equipment under development 
by the Army Signal Corps will provide 
small front-line photos of newspaper qual 
ity anywhere in the world five minutes 
after the picture is taken. The new models 
will send pictures or maps, will scan at 
from 45 to 180 lines a minute, and will 
provide definition of 96, 200, and 300 lines 
per both and 
graphic material can be automatically re- 
produced on a mimeograph stencil, mak- 
ing hundreds of copies available within 


inch. In addition, words 


minutes. 


MOBILE POWER 


Eleven mobile power plants for emer- 
gency use are being readied by the Navy 
Mounted on special railroad cars, each 
consists of a Diesel-type 600-kilowatt gen- 
erator and will be held in stand-by status 
at various naval stations for quick trans- 
fer to locations short of power because of 
sabotage, bombing, or natural disaster. In 
addition, two 10,000-kilowatt steam power 
plants, each consisting of a 6-car train, are 


maintained by the Navy. 


VARIABLE-WING AIRCRAFT 

The first U. S. aircraft with variable 
sweptback wings, the Bell X-5, will begin 
flight tests soon at Edwards Air Force 
Base, Muroc, Calif. Built by the Bell Air- 


ry 


-_ 
ae 


Top photo shows Bell X-5 with wings 
in forward position for take-off, climb, 
or landing. At high speeds the wings 
may be swept back as in bottom photo. 


craft Corporation of Buffalo, N. Y., the 
X-5 will be capable of sustained powered 
flights over longer periods of time than 
the rocket-powered X-1 built by Bell for 
the Air Force. It will take off from the 
ground instead of being launched from a 
mother aircraft, as was the X-1 

The X-5 will be used as a flying labora- 
tory by the National Advisory Committee 
for Aéronautics to investigate aérodynamic 
effects of changing the degrees of wing 
sweepback during flight. The sweptback 
X-5 have all the advantages of a 
straight-wing aircraft in take-off, climb, 


will 


maneuvering, and endurance, and will also 
be capable of very high speeds. Develop- 
ment of a mechanism to change the angle 
of wing sweepback during flight, while 
simultaneously compensating for the 
changes in the center of gravity, was a 
major design development 


JET ASSIST 

Starting jet engines by “artificial respi- 
ration” has been tested successfully in 
Korea. The method, in which exhaust 
blast from one jet is used to start another 
directly behind it appears to be a prac- 
f starting jet aircraft at ad- 
external power units 
cold 


effectiveness of such start- 


tical means 


vance bases where 
are unavailable or in extremely 
} 


weather where 
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4. 
DOORKNGBS TO DIESELS 


eS NS 
dost Bdtde BS 


Sometime today, chances 
are you'll use at least one 
product that had its begin- 
ning at Western Brass Mills 
...@ cartridge case, a hub 
cap, the parts in your 
watch. One of the largest 
producers of “tailor-made” 
non-ferrous metals, the 
Western Brass Mills have | 
a reputation indicative of | 
the superiority Americans 
recognize in all of OLIN’S 
many products. 


— 


OLIN INDUSTRIES, INC. 


East Alton, Ill. 

Products of Divisions, Subsidiaries, Affiliates: 
WINCHESTER: Firearms, Ammunition, Flashlights, Dry Cell Batteries, 
Roller Skates. WESTERN: Ammunition, Traps and Targets, Blasting 
Caps, Brass, Bronze, Phosphor Bronze, Nickel Silver, Copper. BOND: 
Flashlights, Dry Cell Batteries. EQUITABLE, COLUMBIA, LIBERTY, 
EGYPTIAN, TEXAS, WESTERN: Railway Fusees and Torpedoes, Black 
Powder, Dynamite, Blasting Caps. 
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ACCURATELY GRADED... 
PRECISION MADE... 
! ALWAYS UNIFORM! 


You will never be annoyed by an off- 
grade hard or off-grade soft lead... 
when you use the All-New MICRO- 
tTomic! Thanks to Eberhard Faber’s 
newly developed quality controls, 
these pencils are absolutely uniform 
in every degree! 


Help Yourself to 


DUSK GREY COLOR-— hundreds 
of draftsmen picked it as least distract- 
ing—most distinctive. Degrees clearly 
marked in always-visible ‘bull’s-eye’ 
panels—on 3 sides of the pencil. 


NEATER TRACINGS...New micro- 
TOMIC lines are free of smudgy, over- 
size graphite particles! New HI-DENSITY 
Woodclinched Leads wear slowly, 
won't snap! 


MORE READABLE PRINTS, with 
dead-white lines, no feathering or 
blurry edges! MICROTOMIC lines are ex- 
ceptionally opaque to actinic rays of 
high-speed ‘printers’! 


7 
nam 54-against <3 test 
Test 3 All-New MICROTOMICS against 3 of your pres- 
ent drawing pencils. Find out which brand is more 
uniform. Your Dealer has Order some 
—test them—today! 


MICROTOMICS ARE AV. 


AILABLE 
ON CONTRACT GS-OOS-2698 COG HENS SUE. ©. 0. 00E. COD 











EE ee New Developments and a 6-shot revolver which weighs 14 

< ounces. The caliber .45 automatic now 

U. S. ARMY ing sources is reduced. To start a dead sed by aircrewmen weighs 39 ounces. 
ee engine the tailpipe of the operating jet is Colt has also recently introduced the 


QUARTERMASTER CORPS aligned directly in front and some distance Cobra—a new 6-shot, 15-ounce, short- 
RESEARCH & DEVELOPMENT ahead of the air intake of the plane to be 


started. When the engine of the lead plane 


LABORATORIES is accelerated to full power the exhaust 
AT PHILADELPHIA blast is sufficient to “windmili” the power 


plant of the idle aircraft to more than 


take their initial firing speeds and a normal start 


STORAGE TEST conte mates tee 


These tests were conducted because 


PROBLEMS number of F-86 aircraft operating from 


advanced bases in Korea had been subject 





to rapid alerting conditions, necessitating 
rapid take-offs 


LIGHTW EIGHT REVOLVERS 


T r ¢ > Colt 15-ounce Cobra revolver. 
Two thousand U. S. Air Force air- The 


crewmen will test three different models ; 
barrel detective revolver which will take 


of lightweight caliber .38 revolver as tei gore < 
the .38 Special, 38 New Police, or 32 


possible replacements for the caliber .45 


y » r re 
automatic now in use. The models were New Police cartridges 


developed to Air Force specifications by a ™ 
the Colt’s Manufacturing Company, Hart- ELECTRICAL STEEL 
ford, Conn., and Smith & Wesson, Spring- \ new, thin electrical steel with un- 
field, Mass usual properties has been developed by 
The revolvers all use a 2-inch steel Armco Steel Corporation. Known as 
barrel, but the frames and cylinders are Tran-Cor T-O-S, it can be operated at 
made of lightweight, high-tensile-strength very high inductions—twenty per cent 
Tenney Temperature- aluminum alloy higher than any nickel-iron alloy, it is 


Humidity Test Rooms at _ ‘ - rT, - ; 

U. S. Army Quartermaster A 6-shot revolver made by Colt weighs claimed. The new material, thinner than 

Corps Research & Development 11 

Laboratories, Philadelphia, Pa. models, a 5-shot which weighs 10'> ounces in wound-type transformers and reactors 
I 





4 ounces. Smith & Wesson made two most electrical steels, is intended for use 





Long-term storage of almost countless 
types of military supplies—without deteri- 
oration, is no small problem. 

In helping solve this problem, the effi- 
cient, Tenney-built Test Rooms shown are 


in daily use by the U. S. Army Quarter- is e. MILITARY Ve "4 Ye | N G 


master Corps Research and Development 


Laboratories, Philadelphia, faithfully du- IN Tolmaeae peas. a Oo be 
plicating a world-wide variety of storage 
di sone BARRIER MATERIALS 


conditions from which test data on storage 





characteristics of these supplies are com- 
piled. 

For all types of testing—development, 
research, specification, and production—a experienced 
Tenney-engineered chamber will meet your package 


TAKE ADVANTAGE OF . 
Flexible’s package engineers are at your serv- 
ice without charge. We are specialists in flexi- 
. " , ble packaging—anything from lubricants to 
requirements. For testing under all degrees ° ° 
_ pp te ageg . engineering mattresses to engine parts 


of humidity, at all altitudes and tempera- 
: ackages mee mois -V - f 
tures, a Tenney-built test chamber assures versatile Packages to eet isture-vapor-proof, 
greaseproof and waterproof requirements of 


complete dependability and precisely con- j ti 
trolled test data. Automatic cycling, indi- iia eons nica Pane specifications. gr-ina tubes, 
facilities pouches, sheets. Plain or printed. Any length, 
specifications, if desired bi ny Shays, Ste Sr wees. 
c iS . . 
For further information without obliga- ——— le ivelie ox Muuiie ue anaes —— 
ree yo ‘ : No devia- 
tion from top standards of materials and fabri- 
cation—and—delivery deadlines faithfully met. 


cating, and/or recording systems to your 


tion, write Tenney Engineering, Inc., Dept. 


D, 26 Avenue B, Newark 5, New Jersey. of supply 


® 7930 ° 
Test Chamber Design for samples and prices—promptly—phone, wire or write 


Spemmty Sub hie Ce 


sof A ic Temperature, 2642 S. Shields Ave. ane eee 6262 
Humidity, and Pressure Control Equipment Chicago 16, Ill. 
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INS 


Whenever, wherever you must provide temporary, 
emergency heat, you can depend on Silent Glow’s 
Model RF to do an effective, economical job to in- 
sure more comfortable working conditions in winter 
weather ...de-ice equipment... preheat areas. 


Easy to transport, just wheel the unit where you 
want it...easy to operate, just flick the switch (no 
torch, match or open flame required). In five min- 
utes you'll have all the heat you need. Unit delivers 
168,000 BTU per hour. 


SAFE... all moving parts and heated surfaces 
fully protected ... unit cannot be tipped over acci- 
dentally . . . fire goes out immediately when switch is 
snapped off or power is shut off. CLEAN... burns 
without soot, smoke or fumes ...no carbon monoxide 
or unburned hydrocarbons. ECONOMICAL. . . low 
original cost, low operating cost... 100% utilization 
of fuel, uses No. 2 fuel oil. 


Mail coupon today for complete information 
about the Model RF and other Silent Glow Portable 
Heaters. 


SILENT GLOW 


PORTABLE 


Manufactured by pioneers in the 


oil burner field. 
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Use the 


MODEL RF 


Two kinds of to — 
heot.. . radiant 

. forced air by @ Provide more comfort- 
moans of auxil- able working conditions 
iary fon. in warehouses, machine 
shops, on loading plat - 
forms and docks for 
outdoor repair crews, 
etc. 
De-ice vehicles, machin - 
ery, ship decks, etc 
Pre-heat freight cars, 
engines, etc. 
Thaw frozen transmis- 
sions, wheels, gears, etc 
And for ao wide range 
of other applications 


More than 10,000 Silent Glow Heat- 
where it is important to 


ers on duty in the United States and id yom 
rovie s ea 
abroad approximately 100 func- P phases 


tioning perfectly in Alaska’s extreme 





temperatures. 
SES ERE eS 


To: THE SILENT GLOW OIL BURNER CORP. 
850 Windsor Street, Hartford 5, Connecticut 
1500 So. Western Ave., Chicago 8, Illinois 
Send us the complete story about Silent Glow Heaters. 
Name 
Company ——— 


Street 


a 








AT LAST! AN OPEN-END RATCHET 
» WRENCH — The world’s first true 
universal wrench. A patented de- 
sign for connections on tubing, 
rods, piping, conduit, studs, etc. 
Sixty-four socket sizes from % makers of 

to 4. Smallest effective ratchet- advanced tools 
ing arc yet—5° to 712°. TAC will for industry 
lalso do every job any ordinary 

ratchet wrench will do: one TAC 

set replaces literally dozens of 

single-purpose hand tools. 





TUBING APPLIANCE CO. 
7112 South Victoria + 10321 Anza Ave. « Los Angeles, Calif 








| The Boss calls him 
| "Mr. Genius’’ now! 


Grinding rejects reduced! Production up! 
Orders filled on schedule! That's why 
’ George is the Boss’s bright boy. He got that 
' way by letting a Simonds engineer show him 
where a slightly different grinding wheel 
could make a sizeable difference in effi- 
ciency. Simonds wheels are top production 
tools backed by Simonds Abrasive Com- 
pany’s reputation as a major manufacturer 
of grinding wheels for over 50 years. Let a 
Simonds engineer discuss your grinding 
problems with you. No obligation. Write. 


SIMONDS 


ABRASIVE CO. 


Grinding Wheels 


EXECUTIVES Simonds Abrasive Com- 
pany’s complete line has everything you 
need ... grinding wheels, mounted points 
and wheels, segments and abrasive grain. 


SIMONDS ABRASIVE CO.. PHILADELPHIA 37. PA. BRANCH WAREHOUSES CHICAGO DETROIT, BOSTON 


DISTRIBUTORS IN PRINCIPAL CITIES 


Division of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- 
port, N. Y., Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que. 
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which operate at 400 cycles. It was de- 
veloped under a contract with the Bureau 
of Aéronautics of the Navy Department to 
permit the miniaturization and reduction 
in weight of airborne electrical equipment 


POWERFUL TRANSISTOR 

The spidery object shown in the illus- 
tration below is the newest type of transis- 
tor, a tiny amplifier invented at Bell Tele- 
phone Laboratories. For size comparison, 
it is shown with a miniature commercial 
vacuum tube which does about the same 
job 

Transistors have been called the first 


Tiny device amplifies a million times. 


serious rival of the vacuum tube, and the 
new type, requiring about a millionth of 
the power of miniature vacuum tubes, will 
amplify electrical signals a million times 
Predicted theoretically two years ago, the 
new transistor has astonishing properties 
never before achieved in any amplifying 
device 

Another type of improved transistor, 
now as uniform in performance as vacuum 
tubes, will be put into trial use in the 


Bell System early next year 


LUMINESCENT TAPE 
Luminescent packaging tape has been 
developed for use in blackout areas. Seen 
easily from a distance of several feet, it 
will be used to seal and mark boxes and 
containers so that they can be identified 
readily in the dark. In order to achieve 
toughness, abrasion and chemical resist 
ance, flexibility in hot or cold weather, 
and to insure a moistureproof coating for 
the luminescent pigment, a plasticol made 
from paste resin will be used. The top 
layer is a clear two-mil film under which 
is the luminescent layer, then the base 


coats 


FIRES OUT FASTER 

New methods of extinguishing oil and 
gasoline fires, perfected by the Nav al Re 
search Laboratory of the Office of Naval 
Research after ten years of work, give 


the Navy the most efficient fire-fighting 
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the T-29-—o military version of the Convair- 


Liner — is being ordered and operated in increa 
nbers by the U. S. Air Force. And the Alli 


Pista 0 Aw rtenm® . . | 


IN THE AIR-~-1T'S 


CONVAIR 


CS US PAT OM 
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New Developments 





systems in the world. For airplane carrier 
use, piped foam systems have been rede- 
signed to permit instantaneous operation 
through push-button remote control. A 
new foam-generating and -pumping unit 
for shore fire fighting use features a triple 
pump unit powered by a 200-horsepower 
motor which can deliver 2,000 gallons of 
foam a minute at 60 pounds’ pressure. A 
special nozzle will release foam in a long- 
distance straight stream or a protective 
cone-shaped curtain. Tank fires can be 
quenched by the subsurface injection 
method, using existing oil pipe line inlets 


as foam conduits 


ELECTRONIC MICROMETER 
Rapid and accurate measurements to a 

tolerance of 0.00002-inch are claimed for a 

new electronic micrometer. An electronic 


circuit used in conjunction with an ex- 


IN THE FRIGID ARCTIC... »ON THE HOT DESERT SANDS tremely accurate micrometer head permits 


“pressureless” measurement and _ elimi- 
A L L T . M PE nates “feel” as a source of error. The 
= circuit is sufficiently sensitive to give a 


FIRE EXTINGUISHING EQUIPMENT 
YOUR BEST PROTECTION 








FOR FLAMMABLE LIQUID, GAS AND ELECTRICAL FIRES 


Ansul Low Temperature Dry Chemical Fire Extinguishers, Models 
LT-4-A and LT-20-A, have been tested and approved for operation at 
65° F. below zero. These same extinguishers will withstand prolonged 
exposure to temperatures ranging up to +160° F. They are rec- 
ommended for use where extreme temperature conditions pre- New electronic micrometer. 
vail . . . where other types of fire extinguishers may be inoper- 
ative or ineffective. 





For flammable liquid fires, Ansul Dry OOS ES BNE ST SHED CE ny 
Chemical Fire Extinguishers have the great- 
est fire-killing ratings ever attained by hand 
and wheeled portable fire extinguishers . . . with different work capacities for meas 
Based on tests by nationally recognized ap- MODEL LT-4-a urement on compressible or noncompressi- 


roval agencies. ABOVE, CENTER » . . - © . “ 
P 8 monn 09<80-8 ble materials either conducting or non 


five-millionths of an inch displacement at 
the contact. Several models are available 


conducting in nature. All models are port- 


NOTE THESE IMPORTANT ANSUL FEATURES... able, require no leveling and are said to 
F A ; ; be unaffected by vibrations, variations in 
Patented nozzle provides @ Water-tight, corrosion-re- 


most effective stream pat- sistant construction. 
tern. 


temperature, line voltage, or aging of 
electronic tubes. The device is made by 
@ Safe to use on electrical the J. W. Dice Company, Englewood, 

Easy, on-the-spot recharg- fires. N.] 

ing. (No tools needed.) e ANSUL “PLUS-FIFTY”’® : — 

Low maintenance costs — Dry Chemical is non-tox- AIR BEARINGS 

no annual recharge nec- ic, non-abrasive, non-cor- The first practical use of air bearings 
Ansul Wheeled essary. rosive. has been announced by North American 


and Stationary Ex- Sette : J 
tinguishers can be Aviation, Inc., in certain components of 


provided with spe- 


cial hose to allow guided missiles. The advantage of these 
Seren. oe, Soe , bearings, which are lubricated by a film 
ey “40. _— po p+ dee mrt a a A K S U i of air 1,000th of an inch in thickness, is 
; , various types of approved that they have no starting friction. A 

fire extinguishers. Write for CH EMICAL COMPANY shaft mounted on air bearings will turn 

File No. 694. You will re- Fire Extinguisher Divisien at the touch of a feather and continue 

a MARINETTE * WISCONSIN turning long after a similar shaft mounted 


and other valuable data. . : 
on conventional bearings stops 
DISTRIBUTORS IN ALL PRINCIPAL CITIES IN THE U. S. A., CANADA AND OTHER COUNTRIES " : 
(Continued on p. 282) 
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This forged steel gear rack shows severe wear and pitting. 
The rack was made from free-machining, medium carbon, 
resulfurized manganese steel, corresponding in compo- 
sition approximately to the A.I.S.I. C-1137 type. It was 
used as-forged, with a hardness of 200 Brinell, to operate 
against a gear made from sintered high carbon steel, cop- 
per-impregnated, with a tensile strength of 85,000 p.s.i. 


This ductile iron rack, produced by The Acme Shear Com- 
pany, Bridgeport 1, Conn., showed no pitting... after 
exactly the same service test as the steel rack. The only 
evidence of wear is a burnished appearance on edges of 
the teeth. This ductile iron rack had a hardness of 205 
Brinell, but any hardness within the range of 150/200 
proves satisfactory under similar conditions. Saving in 
cost is estimated at 609%, based on the low initial cost of 
ductile iron, and its superior machinability, 








AFTER 1500 HOUR SERVICE RUN 


AT 50% OVERLOAD, WEAR TEST OF RACKS 


SHOWS NEW ENGINEERING MATERIAL 


DUCTILE IRON superior to FORGED STEEL 


Low initial cost and superior 
machinability of Ductile Iron 
permit saving estimated at 60% 


DUCTILE IRON is a cast ferrous product that combines 
the process advantages of cast iron along with many of 
the product advantages of cast steel . . . 


In less than two years, ductile iron has attained wide 
acceptance because it offers excellent castability, high 
mechanical properties, and good machinability. Parts 
cast in ductile iron show superior pressure tightness, 
good elastic modulus and resistance to shock. 


TYPICAL CURRENT APPLICATIONS: anvil blocks for 
forging hammers, wrenches, compressor heads, dies for 
forming rubber, pipe, cement mixer discharge rings, 
furnace doors, manifolds, press yokes, and many other 


parts. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


September-October, 1951 


AVAILABILITY: Send us details of your prospective uses, 
so that we may offer a list of sources from some 100 
authorized foundries now producing ductile cast iron 
under patent licenses. Request a list of available publi- 
cations on ductile iron... mail the coupon now. 





vit == 


The International Nickel Company, Inc. 
Dept. O, 67 Wall Street, 
New York 5, N. Y. 


Please send me a list of publications on: 
DUCTILE IRON 

a ; 

Company 


Address...... 





City 


67 WALL STREET 
NEW YORK 5, N.Y. 
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CLOSED BACK 
FC NAILER 


accommodates 
work from 1” to 
18" deep; 8 or 12 
run nail feed; 8 
nail drive; 4d, Sd 
and 6d nails 
Ideal for flat nail- 
ing, box making, 
cleating and lid- 
ding. Ammunition 
box end making. 


fre 
SCREW DRIVING 
MACHINE 


drives up to four 
screws simultane- 
ously into wooden 
boxes and other 
assemblies. Ideal 
for screwing 
hinges. swivels 
and hasps on 
smal! ammunition 
or similar type 
boxes. 


fre , 

ALL PURPOSE 
INDUSTRIAL 
NAILER 

24-nail drive head; 
87 strokes per 
min.; all type 
nails, 3d to 10d. 
Open back; 48", 
66", 80° standard 
widths; others 
available. De- 
signed for large 
scale industrial 
nailing. 


ASSURES 
INCREASED 
PRODUCTION! 


fme" model Ac-5A nailing machine 
nails sides and bottoms to ends of 
various types of ammunition and 
industrial boxes. Handles boxes up 
to 16"x 16"x 26" wide. Completes 125 
to 150 boxes an hour, depending on 
type of box. Drives 6d to 8d nails. 
Geared to operate at 53 strokes a 
minute. Basic machine drives up to 
24 nails per stroke. Can be equipped 
to drive 32 nails per stroke. 


--Sead FOR ILLUSTRATED BULLETINS 


FOOD MACHINERY AND CHEMICAL 
CORPORATION Packing Equipment Division 
RIVERSIDE, CALIFORNIA, DEPT. B 


C Industrial Nailer 


(2 FC Nailer 


(CD Serew Machine 


(2 (AC-SA) Nailer 


NAME 


CITY. 
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New Developments 





NEW DIVE BRAKES 

\ new type of control surface designed 
by Northrop Aircraft Corporation for the 
Air Force’s new Scorpion F-89 all- 
weather interceptor enables the plane to 
descend from 40,000 feet to the ground 
in a phenomenally short time. This per- 
formance is due to the wide-area dive 
brakes on the plane. These are jawlike 
control surfaces at the outer end of the 
wing’s trailing edge. Known as “decel- 
erons,” these control surfaces serve as 
both ailerons and fighter brakes. In nor- 
mal flight the jaws are closed and the 
controls function as ordinary ailerons; in 
dives the jaws open full for braking effect 


CANBERRA SUBCONTRACTS 

Black portions of the illustration below 
show how extensively subcontractors and 
vendors will participate in the building of 
the Canberra light bomber, to be known 
as the B-57-A. A substantial number of 


P ted © 


Black portions show subcontracted parts. 


a night-intruder version of the Canberra 
will be built by the Glenn L. Martin Com- 
pany, Baltimore, Md. Components to be 
purchased by Martin include: nose cap, 
pilot’s enclosure, ejection seats, wings, aft 
fuselage, empennage, main and nose gear, 
fuel cells, and wing tanks. Actually about 
sixty per cent of the Canberra (by weight) 
will be subcontracted. This year the Mar- 
tin Company will place a total of $52,- 
000,000 with subcontractors—over 10 times 
as much as in 1950. 


PURE WATER 

A quick and pure water supply for 
small bodies of isolated troops is assured 
with an emergency water treatment unit 
developed at the California Institute of 
Technology. In a recent demonstration 
at the Air Force School of Aviation 
Medicine, the unit converted raw sewage 
with a bacteria count of 2% million per 
cubic centimeter into chemically pure and 
sterile water. Less than a cubic foot in 
size and weighing less than twelve pounds, 
the unit is operated by a simple hand 
pump; a strainer on an intake hose takes 
out algae, a chemical filter takes out sus- 
pended matter and kills bacteria. The unit 
will deliver pure water at the rate of two 
quarts per minute for thirty to forty min- 
utes, after which the filter must be re- 


placed 
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This Steady Heart Means a 


HEALTHY 
POWER 
PLANT 


The only rotary oil burner specially designed for firing in the 


elongated furnace of a “packaged” boiler. 


The Preferred Horizontal Rotary Oil 
Burner is the “heart” of the Preferred 
Unit Steam Generator . .. a heart that 
steadily supplies the correct amount of 
oil for ec ical combustion. 





Constant volume of fuel oil—regardless 
of variations in temperature, pressure, or 
viscosity of the oil—is assured by the 
patented “Voluvalve” fuel regulation and 
the dual pump reservoir. 


Ignition is reliable and automatic, due to 
the low-voltage hot-wire igniter assembly. 
Thorough atomization of heavy oils is 
provided by the higher cup speeds, made 
possible by the high-speed belt drive. 


Available for C from Coal te Oil 
The fully automatic operation of this oil 
burner, even with inexpensive No. 6 oil, 
has cut fuel bills in hundreds of conver- 
sion installations. Perhaps your local Pre- 
ferred sales engineer can show you how 
to cut your fuel costs. Get in touch with 





him today. 


Preferred’'s Bulletin 175 tells the com- 
plete story of the Preferred Horizontal 
Retary Oil Burner . . . and Bulletin 
1000-E describes in detail other engineer- 
ing features of the Preferred Unit Steam 
Generator. 


WRITE FOR BOTH BULLETINS TODAY. 
PREFERRED UTILITIES MANUFACTURING CORPORATION, 1860 Broadway, New York 23, N. Y. 


PREFERRED UTILITIES MFG. CORP. 


September-October, 1951 








25-YEAR FEATURES * 


1. Anti-stress deck for tube sheet 

protection. 

2. Special precipitator developed by 

Preferred as aid to safe, clean oper- 

ation. 

3. Staggered tube construction— 
inimizes possibility of tube pit- 

ting, even at low firing rates. 

4. Self-cleaning induced draft fan 

with air cooled shaft and bearings 

—assures long life. 

5. Down-draft gas travel for 80% 

thermal efficiency—proved and 

guaranteed. 

6. Dual purging cycles for positive 

elimination of gas stratification. 

7. 4-pass, high velocity, gas travel 

inimizes tube cleaning mainte- 
nance by self-cleaning action. 








*Each distinctive feature of the 
Preferred Unit Steam Generator is 

igned to give effici i 
cal service for an average of 25 
years, with proper care and main- 
tenance. You benefit by better per- 
formance . . . longer life . . . lower 
boiler costs. 

















wuuctep with— 


RIGID GOVERNMENT 
TUBING REQUIREMENTS 


I hh may, 


Deal with the Specialist among Specialists 


THE STANDARD TUBE CO. 


Detroitz, 


Stainless Tubing Size and Thickness 
%”" O.D. to 3" 0.0 

928 to .095 wall 

Carbon Steel Tubing Welded Tubing 
%" O.D. to 5A" O.D. 

-028 to .260 wall 


Michigan 


Fabricated Parts 





FROM THE RECORD 





COMMUNISM AND DEFENSE 


Communism as a philosophy is based 
on three ideas which must hold true in- 
dividually and together or the system is 
false. These are: (1) There is no God, 
and no life beyond this; (2) Historical 
change and social conditions are governed 
by economics which in turn engender 
class warfare; (3) Capitalism will get 
worse and worse, and conditions will be- 
come so intolerable for the proletariat 
that they will be driven to overthrow it. 

Not one of these three points has been 
proved by Marx—or anybody else. The 
amazing fact is that he never even at- 
tempted to prove them. They were merely 
assumptions which he accepted without 
question and applied to his concept of 
the forging of a perfect society of men 
on earth. The truth is that Marx knew 
little of religion, little philosophy, little 
of history—and less about economics! 
His fatal error lay in the fact that he 
knew nothing about the nature and pur 
pose of man. The State was the least com- 
mon denominator of Marx’ system, and 
the individuals who comprised it had no 
intrinsic worth as individuals 

The core of the whole matter lies in the 
fact that there is an irreducible difference 
in conviction between those who attach 
primary importance to the self-determi- 
nation of the individual mind and those 
who acknowledge only a superior reality 
ot the State. This is, in short, the crux 
of the conflict between Western civiliza- 
tion and contemporary materialism 
No populace anywhere has asked 
welcomed Communism 

We have reluctantly had to face the 
fact that our only safeguard lies in build- 
ing up our strength for defense. This 
means that we have no choice but to post- 
pone many projects that would benefit 
our way of life and that of others dedi 
cated to peaceful pursuits 

Difficult as it is, we must recognize that 
for an indeterminate period to come our 
daily life must contain sacrifices that go 
hand in hand with the safeguarding of 
military preparedness. If we in the past 
were trusting idealists, we are now prac- 
tical idealists. Our aim is to recoup our 
strength in a well-planned, stage-by-stage 
process, looking backward at each ad- 
vance to eXamine our expanding econ- 
omy with the goal of being prepared for 
any eventuality until we can go about our 
normal pursuits once more.—ForMER 
SECRETARY OF THE Navy Francis P 
MattTHews before the Chamber of Com- 
merce and the Commercial Club of San 
Francisc Calif. Mr. Matthews is now 


United States Ambassador to Ireland 
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Mo at YOUR FINGERTIPS! 


A Means Of Pre-determining 
The Right __ Corrugated For Every Job 


~ Chipakit 


* «+ The handiest reference file of 
corrugated materials you ever 
saw! 


® more compact than many refer- 
ence books—only 842” x 334” x 54%”. 
®@ carries complete line of samples 
of Chippaflex Flexible Corrugated 
and Chippewa Single-Faced Corru- 
gated—the widest variety available 
anywhere. 

@each sample individually la- 
belled, indicating weight, grade, 
backing sheet, flute, etc. 

®@ always up-to-date—new samples 
sent as available. 

® completely reliable—actual ship- 
ments do not deviate from Chippa- 
Kit sample standards. Once you 
specify—you know. The grade nev- 
er changes. 

@a fabulous time-saver in selec- 
tion, for the packaging man—a fab- 
ulous time-saver in procurement, 
for the purchasing man. 


Chinpakit. 


All Chippewa Products Are Distributed By 
Selected And Accredited Paper Merchants 





"Chinpewa 


CHIPPEWA PAPER PRODUCTS CO., INC. 
2425 S. Rockwell Street * Chicage &, Illineis 
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marks them all 


FROM ARTILLERY SHELLS 
TO MEDICAL AMPULES 


MASTERS OF MARKING — Since 1911 
Markem methods, machines, type 
and inks have been marking the 
products of industry for forty years. 
Markem machines can mark up to 
many thousands of pieces per hour. 
They make clear, durable imprints 
on flat, curved or irregular surfaces 
of paint, paper, wood, glass, metal, 
leather, plastic, rubber, fabric, com- 
position and pressure sensitive tapes. 
No special skill is needed for their 
operation. Legend and color of im- 
print may be quickly and easily 
changed. 

MAKE YOUR MARK WITH MARKEM 

When your products need marking for Identi- 

fication, Control or Market — ask Markem. 

Submit your problem, together with a sample 

of the item to be marked. Markem Machine 

Company, Keene 9, New Hampshire. 


ARKING. SINCE 1947 
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... that’s a PEMCO Tradition 
going back to World War | 


In both World War I and II, Pemco’s mighty 
production facilities and manufacturing know- 
how were geared into the nation’s armament 
effort, meeting rigid government specifica- 
tions without ever once failing to meet a 
production dead-line or a delivery promise. 
In the last war, for example, Pemco was one 
of the largest producers of Thermite and 
HC-Smoke Pots. Pemco delivered millions of 
pounds of this incendiary chemical and 
millions of these smoke-producing units on 
virtually a split-second schedule. To the pro- 
curement man, Pemco again makes available 
its acres of plants, its researeh-and develop- 
ment facilities, its 41 years of specialized 
experience in the ceramic field. Pemco is 
ready for basic contracts and subcontracts 
and invites you to submit your requirements 
with details and specifications. Pemco can 
deliver. Send for your copy 
Manual on “Facilities For War Work.” 


PEMCO 


CORPORATION 


5601 EASTERN AVE., BALTIMORE 24, MD. 
“Always Begin with a Good Finish” 


of Pemco’s 


WRITE 
DEPT. G 


“THE WORLD'S FINEST” PORCELAIN ENAMEL FRITS + GLAZE FRITS + PORCELAIN 
ENAMEL COLORS « GLAZE STAINS + GLASS COLORS AND RELATED CERAMIC MATERIALS 
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Review Staff 


Bric. Gen. DonaLp ARMSTRONG, military historian, lecturer, 
author, manufacturer, Burlington, N. J. 

Cot. Georce S. Brapy, consulting engineer, author, editor, 
Washington, D. C. 

F. W. Foster GLeason, military historian, ordnance analyst, 
editor, Washington, D. C. 

Cor. Pure Scuwartz, author, air ordnance expert, Armed 
Forces Staff College, Norfolk, Va. 

Cot. Carvin Gopparp, small-arms authority, Washington, D. C. 

Ligut. Cot. Metvin M. JoHNSON, JR. automatic arms expert, 
inventor, author, New Haven, Conn. 

Bric. Gen. THomaAs K. VINCENT, artillerist, engineer, author, 
Aberdeen Proving Ground, Md 

Dr. Joun J. O'Connor, educator, author, editor, Washington, 
a ¢ 

Lieut. Cot. JoHNn J. Driscot, author, air armament engineer, 
air combat officer, Headquarters, United States Air Force, 
Washington, D. C. 


The MacArthur I Know. By Gen. George C. Kenney. New 

York: Duell, Sloan & Pearce. 264 pp. $2.75. 
THE opening paragraphs of General Kenney’s little book I 
quote verbatim 

“Before the reader gets too far along in this book, I believe 
! should warn him that I am a MacArthur man. I think that 
I know General Douglas MacArthur as well as any one does, 
except, of course, Jean his wife. I admire him professionally, 
I like him personally, and I value him as a friend. I consider 
him one of our greatest statesmen and leaders, and the best gen- 
eral that this country has ever produced. I know of no Amer- 
ican today who has more consistently upheld the ideals, the 
principles, and the prestige of the United States in the eyes 
of the world 

“However, I think that I can look at MacArthur objectively. 
He is a superior individual, but he is human and therefore 
not perfect. He has faults, although many of the character- 
istics that people criticize appeal to me more than the charac- 
ters of the critics. Very few Douglas 
MacArthur. Those who do, or who think they do, either admire 
him or dislike him. They are never neutral on the subject. This 


people really know 





THE HARVEY METAL CORPORATION 


Engineers and Menvfecturerns 


SMOOTH FORGED 
BRASS, COPPER and ALUMINUM 


CHICAGO, ILL. 
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, ome 7 that olutionizes 
le Braking! 


The Bendix Air-Pak is an air-hydraulic unit that 
changes air pressure into hydraulic pressure by 
means of two direct connected pistons. Thus an 
air brake system is combined with all the well- 
proved advantages of hydraulic brake actuation. 


With the Air-Pak, a non-compressible column of 
brake fluid, instead of air, connects between the 
driver's foot and the brake shoes. Brake action 
is faster, more positive and under better control. 
Also, brakes can be applied instantly by foot- 
power alone—oa valuable emergency stand-by 
if brakes are needed before air pressure builds 
up, or if air pressure fails for any reason. 

The Air-Pak is similar in design and principle to the 
well known Bendix * Hydrovac*, vacuum-hydraulic 
braking unit, in use today on more commercial 
vehicles than any other power braking system. 
Bendix has built more than 22 million Hydrovacs; 
thus the Air-Pak has a matchless background of re- 
lated engineering and manufacturing experience. 


A descriptive folder on Air-Pak 


po ne 3 Ben di ly will be sent on request. ay sae 


PRODUCTS DIVISION 


SOUTH BEND Products BRAKING HEADQUARTERS FOR 


72 Fitth Avenve, New York 11, 
Cenedien Seles Bendix-Eclipse of Coneda, Lid., 


—s Division THE AUTOMOTIVE INDUSTRY 
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Hydraulic Swivel Joints help to simplify design 


With CHIKSAN Hydraulic Swivel Joints 
you can design and build flexible hydraulic 
lines to handle pressures to 3,000 psi... and 
thereby gain advantages not obtainable by 
any other method. A typical example is the 
Ermold Automatic Case Unpacker. 
CHIKSAN Hydraulic Swivel Joints make 
possible sharp bends, thus permitting instal- 
, lations where space is limited. They elimi- 
Hydraulic line fully extended, with nate drag and snag. In addition, you get 
turning movement taking place with uniform low operating torque, strength and 
CHIKSAN Swivel Joints. safety under all conditions. All-metal tubing 
Be assures longer life. 
There are 5 Basic Types of CHIKSAN 
Swivel Joints—a Type for every purpose. 
CHIKSAN Engineers will gladly cooperate 
with you in selecting the correct Type... 
either standard or of special design... for 
your specific requirements. 





—_ ys (a) Basic Type Swivel Joints —for pressures from 125 psi 
As the Unpacker Head travels back -'@_ 15,000 psi. (b) High Temperature Swivel Joints for 
temperatures to 500° F., working pressures to 700 psi 
and forth, the hydraulic line folds . 
(¢) Rotating Joints for 150-lb. steam, brine, etc. For hot 
and unfolds automatically. ' 
ond cold rolls, tumblers, platens, etc. (d) Sanitary Swivel 
Joints for food processing, fruit juices, dairies, etc. (e 
Hydraulic Swivel Joints for pressures to 3,000 psi. For air- 
i craft, industrial and ermored equipment. (f) Flexible Lines, 
designed ond fabricoted to meet specific requirements 


E&Y Fp 


Q 
e 
hist ea scae. 2 WRITE FOR CATALOG NO. 50-AH 


f 


At the end of the stroke, the 
hydraulic line requires sharp bends 


Representatives in Principal Cities 


CHIKSAN COMPANY ano suasioiary Companies 

NEWARK 2, N.J. BREA, CALIFORNIA CHICAGO 3, ILL. 

CHIKSAN EXPORT COMPANY, 155 WASHINGTON ST., NEWARK, N.J. 
WELL EQUIPMENT MFG, CORP., HOUSTON 1, TEXAS 


BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 


Book Reviews 


book is intended to reach the vast majority 
who do not know the man and who are 
fair-minded enough to reserve judgment 
until they are in a better position to assess 
him and his value to the country. In the 
final analysis, they are the ones who 
will determine his place in history. 

“This is not an apology for what I am 
going to say about the man, but simply 
a notice to the reader that if he is look- 
ing for an attack on MacArthur as a 
general on the one hand, or for a glam- 
orized portrait of the man on the other, 
I would advise looking elsewhere for read- 
ing material. This story is true; it is 
intended primarily for the reader with 
an open mind concerning one of the most 
controversial characters of all time.” 

General Kenney, the author of this 
book, is one of our great American gen- 
erals. He commanded all Allied air 
forces in the Southwest Pacific from 
1942 to 1945. What he has written about 
General MacArthur impresses me as a 
factual, truthful, and inspiring record 
It suits me to a T for—like General 
Kenney—I, too, am “a MacArthur man.” 
—Lero A. Copp 


This Is War. By David Douglas Dun- 
can. New York: Harper & Brothers. 
150 pages of pictures. $4.95. 


BDAVID DOUGLAS DUNCAN is a 
photographer of consummate skill and 
courage, expert as well with the pen, and 
a veteran of three years with the Marines 
in the Pacific campaigns of World War 
II. His combined skills and experience 
result in a unique collection of photo- 
graphs of the Korean war, effectively ex- 
plained and described in a brief prologue 
to each of three groups of pictures. 

The photographs are arranged chrono- 
logically. They show the tough fighting 
to gain a hill facing the Pusan perimeter 
where the United Nations defenders de- 
termined that the enemy would not pass. 
The second group depicts, through the 
foot soldiers’ deeds and facial expressions, 
the meaning of the Inchon landing and 
the capture of Seoul 

The last part deals with the winter war- 
fare that ended at Hungnam where the 
Marines waded into the icy sea to em- 
bark on transports after the ill-fated ad- 
vance to the Manchurian border. The 
photographs illustrate the mental and 
physical agony of the Korean war, the 
climate and topography, as no words 
could ever do. 

Mr. Duncan's achievement in this book 
is on a par with the work of Ernie Pyle 
in World War II. It is as effective in its 
photography as “The Red Badge of Cour- 
age” in interpreting men’s feelings in 
battle. The war in Korea has here a last- 
ing memorial that is universal in appeal 
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MEMBERSHIP IN THE 
AMERICAN ORDNANCE ASSOCIATION 


A national society of American citizens dedicated to scientific and industrial preparedness for the com- 
mon defense of the United States as one of our Nation's strongest guaranties of security and peace 


THE Association was founded in 1919 to foster among all American citizens 
an understanding of the importance of science and industry in relation to our 
national defense. The Association has become one of the foremost exponents 
of peace through preparedness. The principal purpose of the Association is to 
keep available the highly specialized knowledge necessary for arming the 
Nation’s manpower by stimulating interest in the design, production, and 
maintenance of our weapons of defense—land, sea, and air. The Association, 
a membership organization without subsidy of any kind, is carrying on this 
patriotic work through its national and regional conferences, through its 
official journal, Orpnance; its monthly bulletin, THe Common Derense, a 
timely Washington newsletter on national security; and INpusTRIAL PREPARED- 
NESS, a monthly report on current scientific and logistical developments as they 
relate to the national defense. 


ee 


APPLICATION FOR MEMBERSHIP IN THE AMERICAN ORDNANCE ASSOCIATION 
AMERICAN ORDNANCE ASSOCIATION 
705 Mitts BuiLpine e@ Wasuincrow 6, D.C. 


I hereby apply for individual membership in the American Ordnance Association and enclose annual dues ($4.00 
for one year, $10.00 for three years) which include all publications of the society and all other membership privi- 
leges. The following statements are true to the best of my knowledge and belief: 





I am a citizen 


Educated at 


Present civil position 
(continued overleaf) 



































ELIGIBILITY FOR MEMBERSHIP IN THE AMERICAN ORDNANCE ASSOCIATION 


The following American citizens—men and women—are eligible for individual membership: 1. All 
civilian engineers, scientists, manufacturers, and executives of American industry. 2. All members of 
the Army, Navy, and Air Force of the United States—Regular, Reserve, and National Guard. 3. All 
others interested in our national defense. American citizenship is essential. Membership dues: Four dol- 
lars annually or three years for $10.00. No initiation fee or other obligation. Application form herewith. 


PRIVILEGES OF MEMBERSHIP 


1. All members may participate in the activities —professional, technical, and social—of the national 
Association and its local chapters. 

2. All members receive OrpNaNcE, THE CoMMon DereNsE, INDUSTRIAL PREPAREDNESS, and other 
publications of the Association. 

3- All members receive an embossed membership card which serves as identification and assures 
the courtesies of many military and civilian societies and libraries throughout the world. 

4- All members have the privilege of wearing the insignia of the Association—the medal, ribbon, 
or pin (for sale to members at nominal prices). 

5- All members are entitled to every possible Association service in professional matters. 

6. All members are welcome at the Association’s headquarters while visiting the Nation’s Capital. 

7. All members have the assurance that through membership they are equipping themselves to 
serve the national defense of the United States in a civilian or military capacity in time of national 
emergency. 


8. All members have the added realization that they are helping to stimulate interest in a most 
vital phase of our national security—scientific and industrial preparedness as one of our strongest 


guaranties of peace. 


APPLICATION FOR MEMBERSHIP IN THE AMERICAN ORDNANCE ASSOCIATION 


(continued) 


If not now in service, was discharge honorable? . 


Present military status 


Signature 





(Do not write below this line) 


Elected to membership 




















When you buy TROLLEY CONVEYORS... 


LINK-BELT 
GIVES YOU 


BOTH! 


Superior components—) 
plus — ingenuity 


These heavy shells have ridden through 
a paint spray booth and are now drying 
on a Link-Belt Trolley Conveyor. 


Travel up, down and around at synchronized speeds. 
Straight-line production regardless of physical layout. 
Saving of floor space. Release of manpower for pro- 
ductive jobs 

You get all these outstanding production advantages 
with any well-engineered overhead trolley conveyor. 
But you get more—much more—when you specify 
Link-Belt 

Not only does Link-Belt make the most popular, 
the most advanced trolley on the market—you also 
tap industry's greatest source of materials handling 
and power transmission experience 
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Fy Effective sealing of wheel and bracket 
keeps out dust and dirt 


Wheels are drop- 
forged and inter- 
nally machinedto 
extremely close 
tolerances 

Raceways are 

induction hard- 

ened. High load 

capacity is based 

on entire assem.- 

bly — not just 

on bearing 


Rugged, one-piece Trolley can re- 
bracket and clevis place other makes 
are drop-forged and without disturb- 
heat-treated—fewer ing chain's oper 


Parts tO maintain aung posiuon 


Clevis pins are locked in bracket, 
cannot rotate. Bracket wear is mini- 
mized 








This Link-Belt Overhead Trolley Con- 
veyor conveniently delivers 90-mm. shells 
along their finish-turn production line 





Shells travel in large quantities over long 
distances upon this Truck-Tow adapta- 
tion of an overhead trolley conveyor 


Put quality manufacture plus engineering ingenuity 
to work for you. Our specialists will work with you 
and your consultants help you set up smooth, 
steady, straight-line production in your plant 


LINK{©}BELT 


OVERHEAD TROLLEY CONVEYORS 


UNK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, 
Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 
33, Seattle 4, Toronto 8, Springs (South Africa). Offices in prin- 
cipal cities. 12.345-A 
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A Farquhar PRES 
for every PURPOSE! 


No matter what your operation 
. . Straightening guns, drawing 
cartridges, forging shells, forming 
parts for aircraft and radar equip- 
ment, shearing, molding, forcing, 
riveting . . . if a press can do it 
better, Farquhar can do it best! 


Here’s why Farquhar Presses 
Save You TIME and MONEY! 


Farquhar offers you a complete 
line of rugged hydraulic presses 

. ranging from 3 to 9,000 tons 
capacity. The Farquhar line in- 
cludes housing, column and gap 
type presses for practicaily all 
phases of metalworking and many 
operations in the rubber, ceram- 
ics, plastics, plywood industries. 

Built -for-the-job Farquhar 
Presses incorporate many fea- 
tures that assure you smoother, 
faster operation with less main- 
tenance. Rapid advance and re- 


turn of the ram speeds produc- 
tion . extra-long guides on 
moving platen provide greater 
accuracy .. . fingertip controls 
assure smooth, easy operation . . . 
positive control of speed and 
pressure lengthens die life! 


If your plant is tooling up for 
any kind of defense production, 
you'll be time and money ahead 
to consult with Farquhar en- 
gineers right now. Their compe- 
tent, experienced advice, based 
on over 50 years of Farquhar 
service in peace and war, will help 
you fulfill Government contracts 
in a hurry! Give us a call today! 


Write for Information 
For descriptive material on 
Farquhar Hydraulic Presses, 
write to A. B. Farquuar Co., 
Hydraulic Press Division, 1505 
Duke St., York, Pa. 


HYDRAULIC PRESSES 


tor Bending - Forming - Forcing - Straightening - Hobbing - Assembling 
Drawing - Extruding - Joggting - Forging - and other Metalworking Operations 


and in its treatment of the foot soldier in 

battle—DoNnaLp ARMSTRONG. 

Rockets, Missiles, and Space Travel. By 
Willy Ley. New York: The Viking 
Press. 436 pp. $5.95. 

For quite a few years Willy Ley has 

been the most popular interpreter of the 
That he 

rocket, is 


rocket to nontechnical readers 


knows his subject, the space 


shown by this volume no less than by 
his two preceding works, “Rockets” and 
rhere is 
these 


“Rockets and Space Travel.” 


necessarily some duplication in 
works, but so amazing has been the prog 
ress on the rocket that not only details 
but whole concepts have been radically 
changed between 1944 and 1951. 

The first part of the book is un- 
doubtedly its weakest point and, to this 
reviewer, at least, it is pitifully weak. To 


devote forty-nine pages to romances, fan- 
tasies, and movies of “life on other 
planets” and the like is a most unpro- 
pitious introduction to a serious and semi- 
technical work of real value. Such things 
should be mentioned for background con- 
cepts, but reading this amount tends to 
induce an aura of nonsense 

The early history of rockets is much 
better, though the account of the war 
rocket’s part in the Maryland Campaign 
of 1814 is quite garbled, and the use of 
the rocket in the Mexican War is not 
even mentioned. 

Proceeding to the work of the liquid- 
fuel rockets of the second and third dec- 
ade of this century, Mr. Ley is, of course, 
on sure ground. He became vice-president 
of the German Rocket Society and partici- 
pated in most of the active experiments 
and plans of that period 

Unfortunately, Mr. Ley’s style is not 
always too polished, nor is he at all times 
succinct. Though factual and accurate, his 
interjection of wrangles and petty inci- 
dents takes the account “the long way 
round.” 

It is only when the developments of 
World War II and the postwar period 
are treated that the very real worth of 
the book apparent. Here the 
author’s knowledge of the long-distance 
rocket and his research ability are al- 
A splendid account of 
German rocket 
base, and of our work at White 
Sands Proving Ground is followed by an 


becomes 


lowed full 
Peenemiinde, the 


scope 
great 
own 


exhaustive treatment of the space-travel 
ing rocket, the satellite or orbital rocket, 
and the space ship. While this latter is, of 
course, in the future, it is sufficiently defi 
nite as to concept for factual treatment, 
and the author here holds any trend to 
ward fantasy at a minimum 

Two appendices furnish much data on 
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nternal and External 


Sheffield 


Preeisionaire 
is an 


all-around 


gage 


The Sheffield Precision- 

aire Gage is equally 
applicable to all phases of inspection—receiving, tool room, 
process, quality control and final. Practically any dimension or 
relationship between elements can be measured. 


It is ideal for guiding the individual machine operator in pre- 
venting scrap loss. It may be used as a comparator. Also, 
because of its linear scale, it gives precisely the value of the 
dimensions being measured so that parts may be classified in 
size ranges. This assures greater accuracy and faster assembly. 


ni al te 


The work may be presented to the gage, or the gaging element 
at the end of a flexible tube may be presented to the work at any 
distance from the base instrument without loss of accuracy or 
gaging speed. 
The wide range of amplifications from less than 1,000 to more 
than 100,000 to 1 provides an adequate choice to meet any set 
of gaging requirements. 
Call your local Sheffield representative or write for 
Bulletin CTP491 which gives complete specifications. 
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T0 
MAKE 


coating YOUR PRODUCT 
micals DURABLE 


PAINT BONDING 


“GRANODINE’® forms a zinc-iron 
phosphate-coating bond on sheet metal 
products—automobile bodies and fenders, 
refrigerator cabinets, etc.—for a durable, 
lustrous paint finish. 

“LITHOFORM”® makes paint stick to 
galvanized iron and other zinc and cad- 
mium surfaces. 

“ALODINE”,® the new ACP protective 
coating chemical for aluminum, anchors 
the paint finish and protects the metal. 


RUST PROOFING 


“PERMADINE”,® a zinc phosphate coat- 
ing chemical, forms on steel an oil-adsorp- 
tive coating which bonds rust-inhibiting 
oils such as “Granoleum.” 
“THERMOIL-GRANODINE”® a manga- 
nese-iron phosphate coating chemical, 
forms on steel a dense crystalline coating 
which, when oiled or painted, inhibits 
corrosion. 


PROTECTION FOR 
FRICTION SURFACES 


The oiled “THERMOIL-GRANODINE” 
coating on pistons, piston rings, cranks, 
camshafts and other rubbing parts, allows 
safe break-in operation, eliminates metal- 
to-metal contact, maintains lubrication and 
reduces the danger of scuffing, scoring, 
galling, welding and tearing. 


IMPROVED DRAWING 
AND COLD FORMING 


“GRANODRAW”® forms on_ pickled 
surfaces a tightly-bound adherent, zinc- 
iron phosphate coating which facilitates 
the cold mechanical deformation of steel, 
improves drawing, and lengthens die life. 


Send for descriptive folders and Government 
Specifications chart on the above chemicals. 
Write or call for more information on these 
products, and advice on your own metal-work- 
ing problem. 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL FAIA COMPANY 


AMBLER, 





gical, Agricul 1 and Pharmaceutical Chemicals 


Book Reviews 


rocket airplanes and on _ black-powder 
rockets, rocket societies, World War II 
rocket details, and general notes The vol 
ume is replete with drawings, formulas, 
and tables. It is the work of a real au 
thority. Despite its shortcomings of style 
and verbosity it is of interest to all mod 
erns and a necessity to all students of the 
long-range, liquid-fuel rocket—F. W 
FostER GLEASON 


Sink "Em All. By Vice Adm. Charles 
A. Lockwood, U.S.N. (Ret.). New 
York: E. P. Dutton & Company. 416 
pp. $5. 

ET IS unfortunate that the phrase “Now 

it can be told” has been used so frequently 

In Admiral Lockwood's excellent book, 

“Sink "Em All,” the story of the “Silent 

Service” comes to life with a complete 

ness of detail and an authoritativeness in 

regard to our submarine operations in the 

Pacific in World War II unequaled in 

any hitherto published work 

The admiral’s literary style is unmis 
takably that of the born sailor—terse, un 
emotional, factual. His book is truly a log, 
recounting the exploits of his men and the 
workings of their ships. It is a record of 
names, dates, and unvarnished facts and 
gives the day-by-day adventures, inci- 
dents, difficulties, and heroic deeds by 
which our great submarine victories were 
accomplished 

To all those who k t sea, espe 
cially those who have an interest in un- 
dersea operations, Admiral Lockwood's 
book will provide fascinating reading 
Those who demand a fictional, dramatized 
treatment will find the going a trifle 
rugged. But any Hollywood writer 
worthy of his calling could find a hun 
dred or more exciting plots in “Sink 
‘Em All.” 

Fleet Adm. Chester W. Nimitz, in a 
foreword to the book, says in part: “It is 
hoped that this interesting narrative will 
be widely read and that the exploits of 
our ‘Silent Service’ will take their 
proper place in the minds of our citizens. 
Certainly no one is better qualified to tell 
the story than the author.” 

This reviewer found “Sink "Em All” 
exciting informative, and _pleasudable 


reading.—-CLARENCE CISIN 


The Army Air Forces in World War II 
(Vol. IV, The Pacific—Guadal- 
canal to Saipan, August 1942-July 
1944-) Edited by W. F. Craven and 
J. L. Cate. Chicago: University of 
Chicago Press. 825 pp. $6. 

THIS is the record of the Army Air 

Forces against Japan during the two 

years from the summer of 1942 to the 

summer of 1944. The types of targets, 


the enemy air opposition, and the re 
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production 


FOR MILITARY AND CIVILIAN USE: 
Wheels, brakes, hubs and drums for cars, 
trucks, tractors ... and cargo trailers, 
troop carriers, gun carriages, tanks, etc. 
Electric brakes, brake power equipment, 
power chambers . . . and valves for all 
types of military and civilion vehicles. 
Shells and shell casings, rockets, and air- 
craft engine parts, etc. 
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Kelsey-Hayes 
Detroit, Mich., McGraw Plant 


Kelsey-Hayes 
Windsor, Ont., Canada Plant 
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Kelsey-Hayes 
Detroit Mich., Military Plant 


Kelsey-Hayes 
Jackson, Mich. Plant 


Kelsey-Hayes 
Davenport, lowa Plant 


Kelsey-Hayes 
McKeesport, Penna. Plant 
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KELSEY-HAYES WHEEL COMPANY 
MILITARY AVE., DETROIT 32, MICHIGAN 
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¥ 
An Underwood 
sa 


Girls Best Hriend ! 


From the time you flick the switch of a beautiful Under- 
wood All Electric Typewriter in the morning . . . until you 
flick it off at the end of the day . . . you get as smooth and 
clear a flow of words as ever delighted an executive! 


That’s a friend . . . a real friend! 

+ * + 
Underwood All Electric Typewriters are specially designed 
to give secretaries and typists every advantage in con- 
venience, comfort and quality of work. 


Every Underwood feature contributes something really 
important to your quiet efficiency: 


. .. to make every letter better 
. . . to eliminate fatigue 
... to get the work . . . and you . . . out on time! 


Make your typewriter an Underwood All Electric. 
For your employer’s sake . . . and for yours. 


You bet—an Unprrwoop is a girl’s best friend! 


————Underwood Corporation 


Typewriters ... Adding Machines . . . Accounting Machines 
Carbon Paper . . . Ribbons 
One Park Avenue New York 16, N. Y. 
Underwood Limited, Toronto 1, Canada 


| © 1951 Sales and Service Everywhere sve 
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Underwood ~4/ 44/0 — Typewriter 


. made by the Typewriter Leader of the World 


Book Reviews 


sultant strategy and tactics contrast 
sharply with the concurrent European air 
war. The narrative begins with the Japs’ 
outward sweep and the Allies’ desperate 
struggle to halt their advance. At the 
close of the volume, MacArthur’s forces 
were being prepared for the eventual at- 
tack against the industrial heart of the 
Japanese Empire 

This volume is the third to be pub- 
lished of a planned 7-volume series 
Those volumes previously published are 
Volume I, “Plans and Early Operations, 
1939-1942”; and Volume II, “Europe 
Torch to Pointblank, 1942-1943.” 

History Professors Craven of New 
York University and Cate of the Uni- 
versity of Chicago have proved them- 
selves well qualified for the task of com- 
piling this record. These two historians, 
aided by their firsthand knowledge of 
the wartime Army Air Force Historical 
Office, have presented an interesting and 
well-documented history —JoHn J. Drts- 
coLi 


The Ultimate in Rifle Precision—The 
1951 Bench Rest Shooters’ Annual. 
Edited by Townsend Whelen. Wash- 
ington: Sportsman’s Press. 372 pp. $6. 

COLONEL WHELEN’S name as either 

author or editor of a volume on guns, 

ammunition, and shooting means _ real 
worth within that book's covers. This 
book is no exception to the rule. The 

Bench Rest Shooters’ Association pub- 

lished similar annuals in 1949 and 1950, 

but this edition is much expanded and of 

far more significance. 

Bench-rest shooting, as explained in this 
volume, differs from target shooting in 
that human error is virtually removed 
from the picture. The result is a measure 
of accuracy of rifle and cartridge which 
rivals the results obtained with the heavy, 
complicated, and expensive machine rest 

Of course it is to such men as gun- 
smiths, skilled rifle and barrel makers, 
and the like that this type of shooting is 
a necessity. But to all target shots and 
hunters it offers a means of rifle target 
ing with maximum results and minimum 
time. Techniques of this type of shooting, 
as well as competition, are amply covered 
The 216 pages of the technical section 


barrel making, superaccurate bullet 


cover 
making and handloading, use of the tele- 
scopic sight, and full discussion of more 
than 30 suitable cartridges. A bibliogra- 
phy and ample lists of shooters’ supplies 
and shops are included 

The volume is a notable contribution to 
the constant quest for extreme accuracy 
and should, therefore, be of interest to all 
target shooters, sportsmen, and those 
working on the small-arms problems of 
our national defense—F. W. Foster 
GLEASON 
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ROCKETS - SHELLS - FUZES 


" and other ammunition metal | 
* components assures the armed =| 
_ forces of highest quality, delivery | 
Las promised and fair price. 


HECKETHORN MANUFACTURING & SUPPLY CO. 


LITTLETON, COLORADO 


Contractors to the United States Armed Forces for 
Rockets, Shells, Fuzes, Research and Development 


September-October, 1951 











Remember 


these names! » T — 


, \ 
they designate |~_ 
7 


the many 
Approved 
Shellmar 


for packaging 
under 


AN-JAN-MIL 
Government 
Specifications 


HELP IN YOUR EVERYDAY PACKAGING 


Still available is expert advice on problems 
of civilian packaging . . . information about 
alternate materials, redesigning for econo- 
mies in materials or costs . or planning 
for the future. Ask your nearest Shellmar 


Packaging Counselor. 





Shellmar 


“Successful Package Creations” 


The Holimork of Successful Package Creations 


™~ 


io 


Dunopoil 


J 
he ae 


Shellmar Know -How 

Through the years of World War Il, Shellmar led in the development 
and supply of moisture-vapor barrier materials. From this experience 
came a number of combinations of materials . . . all tested in use and 
now approved for use on military contracts specifying Method I-A, or 
Method Il packaging . . . with or without dessicants. 


To meet the increased demand of military needs, Shellmar has ex- 
panded its production facilities with modern laminating and fabricat- 
ing equipment in two new plants devoted exclusively to production of 
Shellflex, Dehydrapac and Durofoil. 


Shellmar Services 

Experience and facilities combine to make Shellmar your logical source 
for government approved packaging materials. Call or write today for 
samples and information. Trained Shellmar representatives are located 
near you... ready to give you immediate help in military packaging. 


Shelimar Products Corporation, Mt. Vernon, Ohio 


Plants: Mt. Vernon and Zanesville, Ohio ® South Gote, Calif. 
Mexico City © Medellin, Colombia * Soo Paulo, Brazil. 
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You PLAN you Buy you $Tock 
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You DELIVER. 


.««but here’ where you make-or- beak your sched 


Just look below. You'll see why production men swear by Remington 
Rand Sched-U-Graph. This down-to-earth device shows you, graph- 
ically, how close each job is to schedule —in time to take action if 
action is needed. 

Sched-U-Graph he!ped plants do “the impossible” in World War 
Il. It is helping them again today . . . on all types of production and 
machine load problems. We'll rush without obligation our 32-page 
Sched-U-Graph Handbook (KD 341) if you'll just phone or write 
Room 1340, 315 Fourth Ave., N.Y. 10. Remington Rand Inc. 


heres how Sched-U-Graph Hoduction Contol works 


Top line on this Sched-U-Graph represents a today’s date, and shows how much work should 
pump assembly each line below, one compo- __ be done. In this case, all components but one 
nent part. On each line is recorded, in advance, __ the totalizer door are on or ahead of sched- 
each day’s production quota and the total to ule, but the whole assembly is delayed. You see 
date. The sliding bar signals show work actu- the delinquent in a flash, and know exactly 
ally completed. The black vertical line indicates where corrective action is needed. 
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DING ELECTRODES 


W o's 


ad Yi y : > 
STAINLESS STEEL has great strength . . . but its strength is limited by 


—military work in particular—stainless is being used more widely. 
If you weld stainless, you must choose electrodes with care. 


’ the quality of welds which seal the joints. In all’ kinds of manufacturing 
| } 
B, 


PAGE STAINLESS STEEL ELECTRODES, AC or DC, give a stable arc 
under all conditions. The metal flows smoothly. Slag is clean and easily 
removed. The coating resists cracking down to very short stubs. 

Now available in 10-lb. lined, hermetically sealed metal cans which 
can be reclosed. Be sure... specify Page Stainless Steel Electrodes. 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, 
New York, Philadelphia, Portland, San F i Bridgeport, Conn. 





PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 





R424 INDUSTRIAL ENGINES MARK-TIME “5400” 
araars -- BELL TIME SWITCH 
MODERATE SPEED yj 4 is first choice for 
HEAVY-DUTY DESIGN ruggedness and 
versatility 


This Mark-Time Two-Purpose 
unit rings the bell with 
manufacturers of all types 
MM engines and power units are of electrical equipment and 
used in several sizes as original appliances. 
power installations for heavy and ad siiiia , 
continuous service equipment. The 5400 Time Switch turns 
Standardization of many parts re- ee an electrical device OFF after 
sults in high production for finest Mig RG Seat @ pre-set time interval and 
quality, low cost per hp, and su- mei Pep oe, simultaneously provides a 
perior repair parts service. Design - : clear warning bell. ON ¢ 
flexibility and stendard SAE hous- . . 3 ype 
unit available on special 
ings provide low-cost installations d 
i for any type of drive required. order. 
Gives reliable, continuous 
service under the heaviest 
duty. 
° : Wide variety of modern 
a ee: a s dials and knobs. 
and drill ri . . . . 
Ste 9s Write for further information 
equipped with . 
and prices. 
MM POWER MARK-TIME 5400-SERIES 
‘ BELL TIME SWITCH 
25-230 ho Ul. fer 20 am- 
pere, vel or 10 om- 
. pore, “e,! . 
tier. only. Timings 
available from 60 seconds 


Sy se M. H. RHODES, iwc 


Minnearporis-Mouine NNECT 





In Conode send ingviries to: Ontario Hughes Owens Co. Ottawa, Ontario 
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WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 


500 Fifth Avenue Shreveport Lexington 
New York Louisiana Kentucky 








with Longer Lasting 


FULLER FIBER BROOMS 


You can buy other brooms for 

less than the Fuller Fiber 

Broom. True economy can be 

measured only by the length of 

©” productive life of a product in 

en relation to its original cost. For 

example — a broom that costs one-half 

as much as another is wof an economical 

buy when it lasts only one-fourth as long. 

We believe that a test will convince you 

Ai that Fuller Fiber Brooms — because they 

* ) last 3 to 4 times longer— are — in 
“(the song run. AN rite today to . 


SmiPOED PROM win 
‘ Onresution PomTs 


owner 


Heil Aircraft Refuelers Heil Coble and Hydraulic Dozers 





oe" ue a ae 
WN \y| a Tar HEIL co 


en ier pk ~~ GENERAL OFFICES © MILWAUKEE 1, WISCONSIN 
” : — Send For Complete Catalog 


IN Lacs FULLER A CO., LTD., HAMILTON, ONT. 


Heil Service Veterans 
; . eo? ete ’ 2 
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AETNA-STANDARD 








Seamless Tube Mills 
Piercing Mills 
Plug Mills 
Reelers 
Sizing Mills 
Reducing Mills 
Continuous Butt Weld Pipe Mills 


Continuous Seamless Tube 
Rolling Mills 


Levellers 





Shears 


Slitters 





Tension Reels 








Upcoilers 
Pilers 
Side Trimmers 
Stretcher Levellers 
Pay-off Reels 





Down Coilers 
Coil Breakers 
Side Trimming Lines 
Slitting Lines 
Scrubbing and Drying Lines 
Continuous Strip Galvanizing Lines 
Sheet Galvanizing Lines 


Continuous Strip Long Terne Lines 








Continuous Electrolytic Tinning Lines 
Hot Dip Tinning Equipment 
Cutting-off Machines 


Continuous Pipe Galvanizing 
Equipment 


Mill Tables 
Cooling Beds 
Drawbenches 
Bar Turning Pointers 
Hydraulic Squeeze Pointers 


Wire Pointers 





GILBERT PLASTICS has the facilities, skill, 
and experience necessary to meet all 
Army, Navy, and Air Force prime and 
sub-contract requirements* from the plan- 
ning and designing stage . . . tooling 
. . » manufacturing . . . assembling . . . 
to the finished product. 

Our engineering staff and facilities are 
available for consultation as to your plastic 
requirements. 


*Approved by Security for top-secret work. 


GILBERT PLASTICS, INC. 


1415 Chestnut Ave Hillside 5, N 








Bending Machines 
Wire Drawing Machines 
Rolling Mill Rolls 








@ Designers, Engineers, Manutfac- 
turers of Production Equipment. Aetna works 
closely with the Army Ordnance Division 
in the production of ordnance materiel. 





For aircraft or other confined 
area installations where weight 


. and size are critical. Large 
with 
tion at the higher frequencies. 
SPECIFICATIONS 

1.4 amps. ¢ 1.5 mfd. ¢ 40 

x 4-13/64” © weight 25 oz. « 

its Fungus proof ¢ Silicon im- 
greater air delivery. 60 cycle, 

585 DEAN ST. © BROOKLYN 17, NV. Y. 


cooling capacity — precision 
115 volts AC variable fre- 
CFM minimum at 0” static 
pregnated. 

400 cycle variable frequency. 
7. 


balanced for smooth opera- 
that far quency * 320—1000 cycles 
pressure ©@ overall dim. 45%’ 
Other models available for 
EASTERN AIR DEVICES, inc. 
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Suppliers to the 
Armed Services 
and Agencies 
of Government 


Industrial Explosives 


" . 
Chemicals 

Emulsifiers, Detergents, 

Conditioning Agents, Specialty Chemicals 


Industrial Finishes 

Laundry Covers 

Activated Carbons for 
Liquid Purification 


rs 
{7 gT™) 
ALS 


POWDER COMPANY 
Wilmington, Delaware 








s— 
LuBRICATOR “ 


engines oF 


M°CORD Sermon mice. Ua A 
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PROTECT ALL ASSEMBLIES AGAINST 
SCREW THREAD FAILURE 


Use Heli-Coil Inserts of precision-formed stainless ° 
steel or phosphor bronze wire. They give permanent 
armored protection to all threaded members. They 
ELIMINATE vibration-wear, failure and stripping 

. also galling, seizure, and corrosion, even in the 
presence of salt air, dampness and tropical humidity. 


Assembly and disassembly, however frequent, are 
easily and quickly done with no thread wear. Produc- 
tion salvage and field repair of damaged or defective 
threads are simplified. One ordnance manufacturer 
salvaged over $200,000 worth of castings in a year. 
Specially designed Heli-Coil ordnance kits are ap- 
proved for base and field service. 

Heli-Coil Inserts are widely used in jet and re- 
ciprocating engines — nearly 600 in one famous en- 
gine! — in airframes and accessories, in gun-mounts, 
radar and electronic instruments, fire-control mech- 
anisms, transmissions and many other products. Helli- 
Coil Inserts fit National Coarse and Fine Thread sizes, 
pipe threads, all automotive and aviation spark plugs. 
Meet all industrial, military, and aircraft specitica- 
tions. Class 2, 2B, and 3 fit. 


HELI-COIL Protecting Screw Threeds for Industry 
5 CORPORATION 


HELI-COIL CORPORATION 


' Danbury, Conn. 


| 
| Please send me Bulletin 650 on Design Data 


Bulletin 349 on Salvage and Service 


ZONE STATE 











To get a dependable 20,000 p.s.i. pressure 
this manufacturer chose 


NATIONAL Seamless 
HYDRAULIC TUBING 


ODAY’S plastic injection molding machines have to 

produce—day after day, often ‘round the clock. The 
continuous duty 10D-8 shown here* exerts a 20,000 p.s.i. 
pressure on each 8-ounce shot of material. And since 
this machine is hydraulically operated, every part of the 
hydraulic system must be as near fool-proof as skilled 
design and materials engineering can make it. 

The Nationa Seamless Hydraulic Tubing used in 
this equipment has to meet some unusually severe re- 
quirements. It must have great strength to resist the 
high internal pressures (often greatly multiplied by 
momentary surges as the piston starts and stops). Also, 
the tubing must have excellent fatigue resistance to 
withstand destructive vibration. 

Equally important: Specially selected low carbon steel 
used in NATIONAL Seamless Hydraulic Tubing assures 
ductility to withstand severe flaring and bending opera- 
tions without splitting. Controlled atmosphere furnaces 
are used to anneal the tubing, therefore it is exception- 
ally clean and free from scale. This is vitally important, 
because it prevents clogged valves due to contaminated 
hydraulic fluid. 

National Tube Company maniifactures a complete 
line of hydraulic tubing, in a wide range of diameters 
and wall thicknesses. And our engineers will be glad to 
help you select just the right tubing to do your job at 
the /owest possible cost. Plan to incorporate the advan- 
tages of National Seamless Hydraulic Tubing in your 
future applications. Submit blueprints or sketches with- 
out obligation to: National Tube Company, Tubing 
Specialties Division, Frick Building, Pittsburgh 19, Pa, 


*Name of manufacturer will be sent upon request 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALTIES DIVISION) 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Seamless 
HYDRAULIC TUBING 


UNITED STATES STEEL 








Manufacturers of over 360 
different products for home 
and industry 





ARMSTRONG CORK COMPANY 


Lancaster, Pennsylvania 
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GOVERNMENT FINISH SPECIFICATIONS 


and the Parker Products which meet them 


SPECIFICATION 


AXS 


JAN- 


JAN 


MIL- 
Type | 
Type II 

MIL- 

MIL- 
Type | 
Type II : ’ 


PARKER PRODUCTS 
(See JAN-C-490) 
Bonderite 100, 125, 140, 160, 170, 180 


1245 
C-490, Grade | 
C-490, Grade II 
Parco Cleaners 341, 350, 371 
Parco Cleaners 250, 260 
Parco Cleaners 210, 220 
Parco Cleaners 100, 101, 110 
180 
Parco Compound, Parco Powder 
10578 (Formerly U. S. A. 3-213) 
Parco Cleaner 250 
Parco Cleaner 260 
C-5541 Bonderite 700 
C-16232 (BuOrd) 
Parco Lubrite 1, 2, 3 
Parco Compound 


Naval Aeronautical M-364.. ... . .Parco Compound—Parco Powder 


QQ-P-416 Type ti! 


U.S. 


Type Ii, Class A & Al 
Type Il, Class B 
Type Il, Class C 


U.S. 


PARKER RUST PROOF C 


Bonderite 32, 34 
A. 57-0-2 

Parco Lubrite 1, 2, 3 

Parco Compound —Parco Powder 

Bonderite 100, 125, 140, 160, 170, 180 


A. 72-53 Bonderite 32, 34, 100, 125, 140, 160, 170, 180 


For information regarding these or other specifications write: 


2165 E. Milwaukee 
« Detroit 11, Michigan 








Automatic Weighing Unii for 
all Free Flowing Materials... 


Here is EXACT WEIGHT’S 
new unit ror accurate automatic 
packaging, weighing and check- 
ing of free flowing materials in 
open mouth bags up to 150 Ibs. 
The new unit consists of a time 
proven heavy duty EXACT 
WEIGHT Scale (floor operation) 
with dial of 4 ozs over and under- 
weight by 1 oz graduations .. . 
automatic dustless valve . .. dou- 
bie photo cell electric cut off. This 
scale, already in use in the great 
carbon black industry, has many 
industrial uses in automatic pack- 
aging of all free flowing materials 
where dust control is a factor. For 
full details write for information 
covering Model 1324CB. 


EXACT WEIGHT SCALES 


THE 
900 W. 


LL AA heoetion 
EXACT WEIGHT SCA COMPANY 


LE 
Fifth Avenue COLUMBUS 8, OHIO 
2920 Bloor St. W.. TORONTO 18, CANADA 


September-October, 1951 











A. J. COLE 
Lomson Field 
Engineer (Syracuse 
Office) for 28 yeors. 


Slash your 30% *handling cost! A Lamson 
Field Engineer can help by applying his 
well-earned materials handling know-how. 


Lamson’s materials handling engineers have 
drastically cut costs and speeded production 
in thousands of plants. Perhaps they can do 
the same for you. 
Ask a Lamson Field Engineer to call. No obli- 
gation. Write or wire Lamson Corporation, 
110 Lamson St., Syracuse 1, New York. Offices 
in principal cities. 
Write for “Case Histories” Booklet 
—proves Lamson know-how 
*Companies that have thoroughly checked 
handling costs find % a conservative 
average. Many 


run much 
higher. 











This kind of | 


HOARDING 


Here is what was accomplished just by 
the installation of Handy Governors on 
the vehicles of 180 truck fleets. The sav- 
ing on tires was found to be 22.6%, on 
engine repairs 32%, on fuel 13.5%, on 
lubricants 26%, on brake maintenance 
29.2% and general maintenance 26%. 
Furthermore it reduced insurance 16% 


LEGAL! 


and cut the cost of accidents 37%. 


In the face of war shortages, which will 
certainly get progressively worse, is there 
any better way to conserve equipment 
and at the same time make substantial 
dollar savings? This kind of hoarding is 
not only legal but it pays good dividends. 





Write for quotation on equipping the vehicles 
of your fleet with Handy Governors. 


KING-SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 


ARBOR Keets  ¢ DYEe YBa 


PLANTS AT ANN 


REMOVES F 


with more than 2,000 manufacturers now using * 


ROSS INDUSTRIAL 


HEAT TREATING ... AGING | 
|___conomoniie "| SYSTEMS 


ROSS WEB OR PARTICLE DRYING Systems—batch and con- 
tinuous types in wide use for drying processes in such industries 
as ceramics, chemicals, drugs, pulp and paper, plastics, rubber, 
textiles, cork products, insulating materials, thread, floor cover- 


ing, wall board and many others. Catalogs on request. 


J. 0. ROSS ENGINEER 
ORPORATAON 
, —— OF AIR PROCESSING SYSTEMS LP eD 


ees oy er 


oauae ° — e sosTon * LOS ANGELES * MONTREAL * LONDON 
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ymMES—DUST 
FASTER! 


High Zuality 


) PRESSURE 


» BLOWER 
ar 


REG. PRICE 
$70.00 
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AGAIN 


the experience, skill and facilities of Burgess- 
Norton are at work in the production of parts vital 
to our rearmament program. 

In World War II Burgess-Norton played a major 
part in the development and production of tank 
track links and blocks. 

Since that time our development engineers have 
been constantly redesigning these track parts 

to keep pace with the many improvements 

and design changes in America's tanks. Today 
we are again in production of new, improved H 

tank links and blocks to meet the @a quarters 0 


expanded requirements of the 


new tank program. Gear “Know How” 


Up in the quiet hills of Vermont is an integrated 
group of gear specialists. Theirs is a secluded 
plant location, but far from cloistered work 
activity. What they do is intimately related to 
the design of every machine, device, and instru- 
ment in which gears are employed. Their con- 
tribution to high precision gear manufacture 
flows from the cumulative skills required in 
more than 50 years of specialization on gear 





problems. Products manufactured in the 
Fellows plant include: 





Fine-Pitch Gear Shapers © Gear inspection instruments 

@ Cutters, Finishing Tools, 
Master Gears, Burnishing 
Gears, etc. 


Other Gear Shapers in a Range 
of Sizes up to 100-inch capacity 


Gear Shaving, Lapping, and © Plastics Injection Molding 
Burnishing Machines Machines 


Jillows 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 616 Fisher Bidg., Detroit 2 + 5835 West, North 
Avenue, Chicago 39 « 2206 Empire State Bldg., New York ! 


MFG. CO. ceneva N 


AB HE N 
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‘built for 
hard use 


FINE RIFLES don’t have to be delicate. 
Rifles of the Remington ‘500 Series,” 
for example, can stand hard use from 
inexperienced shooters and still de- 
liver thousands of rounds of accurate, 
trouble-free shooting. 

The common causes of malfunction 
in 22 .rifles have been overcome in 
the ‘500 Series.”” They have double 

cams, double-locking lugs and two sturdy extractors. 
Their stocks are made of American walnut, and every 
model has a deeply checkered butt plate. 

Critical small-bore shooters are invariably pleased 
by the performance of the Remington ‘500 Series” 
rifles. Whether it’s the low-cost single shot, Model 
510; the box magazine repeater, Model 511; or the 
Model 512 with tubular magazine—the ‘500 Series” 
delivers years of accurate shooting at a surprisingly 
modest cost. 

The rifle pictured above is the Model 513T, the 
aristocrat of the series. It has the same fine action as 
the others, plus a special heavy, 27-inch target 
barrel, target stock and other accessories. 

Whether you buy for training beginning shooters, 
or for your personal pleasure, by all means see these 
sturdy Remington 22’s. Remington Arms Company, 
Inc., Bridgeport 2, Conn. 

“If It’s Remington—It’s Right!’’ 


Remington 


306 


HOW DO YOU PUT 


PRECISION 


into a potentiometer? 


At Fairchild we do it by careful 
design and scrupulous attention 
to every phase of manufacture 
from selection of materials to 
precision machining of all me- 
chanical components. 
How does this special care 
pay off? Let's look at three im- 
portant parts of the new Type 
746 —the housing, mounting 
plate and shaft. The housing is precision machined out of solid 
aluminum bar stock. Result — better ganging and no out-of- 
round cups. This means better linearity. All critical surfaces 
of the mounting plate are accurately machined at one setting 
to insure a shaft-to-mounting surface squareness within .001 
in./inch and concentricity of shaft to pilot bushing within .001 
in. FIR. The shaft is centerless ground from stainless steel to a 
tolerance of +.0000, —.0002 in. which, together with the pre- 
cision-bored bearings, results in radial shaft play of less than 
.0009 in. Such mechanical precision makes it possible to utilize 
the full precision of the windings and associated gearing. 
Does your application require this kind of precision? Write, 
stating requirements. Fairchild Camera and Instrument Corp., 
88-06 Van Wyck Blvd., Jamaica 1, N. Y., Dept. 140-19 


9/RCH/LD 


PRE CISIOm POTENTIOMETERS 








for Cleaning ¢ Rust-Removing ¢ Etching 
Phosphatizing and General Metal Con- 
ditioning of all kinds of Metal Surfaces 


MIL-C-5541 (see also QPL-5541-1) Lytanite 
MIL -S-S002 Lytanite 
MIL-C-10578 

T Metaiprep Nos. 77, 102—Alumiprep No. | 
Metaiprep Nos. 10, 15—Alumiprep No. 20 


Emulsoprep 

Metaiprep, Prep-Pik-L. Alumiprep, Prep-Rite 
Metaiprep, a Prep-Pik-L, Prepwash 
mutsoprep No. 710-E.C 

(See MIL-C-10578) 








USA 72.53 
AN-F-20 iditiaeap 
Nos. 10, 15, 77, 102 
‘Alumiprep Nos. 1 and 20 See MIL-C-10578 
Lytanite 
(See MIL-C-5541) 
(See MIL-C- 10578) 
(See JAN-C-490, Grade 11) 
Metaiprep No. 28 
Metaiprep 





3411 Unies Pecifice Ave. 
Les Angeles 23, Coll. 
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MORE FOR YOUR MONEY 


WITH 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


MOISTURE PROOF 


The importance of a completely moisture-proof elec- 
trical connector can scarcely be exaggerated. But in 
addition to this important characteristic, there are a 
host of other exclusive features that make Bendix 
Scinflex connectors outstanding for dependable per- 
formance. For example, the use of Scinflex dielectric 
material, an exclusive Bendix development of out- 
standing stability, increases resistance to flash over 
and creepage. In temperature extremes, from —67°F. 
to +275°F. performance is remarkable. Dielectric 
strength is never less than 300 volts per mil. If you 
want more for your money in electrical connectors, be 
sure to specify Bendix Scinflex. Our sales department 
will be glad to furnish complete information on request. 


CONTACTS 
High current capacity 
. . . Low voltage drop. 


SCINTILLA MAGNETO DIVISION of 


SIONEY, NEW YORK 
o . agi in div on S> 
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METALWORKING 
MACHINERY 


Cold Headers for Bolts, Screws, etc. 








Bolt Head Trimmers 
Screw Thread Rolling Machines 
Nut Forming Machines 
Nut Tapping Machines 
Screw Slotters 
Rivet Drillers 
Power Presses of all Kinds 
Eyelet Machines 
Small Arms Ammunition Machines 
Collapsible Tube Machines 
Thread Rolling Machines for Shells 
Wire Drawing Machines 
Rolling Mills for Sheets and Strips 
Rod and Tube Mills 
Flatteners and Straighteners 
Gang Slitting Machines 
Swagers, Pointers, Coilers, Winders, etc. 


Special and Miscellaneous Machines 





WATERBURY FARREL 
FOUNDRY AND MACHINE COMPANY 
Waterbury i ‘ U. Sa 














DO YOU KNOW THE 


ot SHEARI 


OVER NICKING AND 


Above are sections of 44-inch alloy steel billet cut by a “Buf- 


falo” Billet Shear, showing the clean, square cuts produced. 


There is no “smearing” of the metal,-or “notches” on one edge, 


as in nicking and breaking. “Pipes” in the billet could be easily 
detected. Sheared pieces are kept to uniform weight, and there 
is no expense for gas and burner. Best of all, these pieces are 
cut at the rate of 10 per minute! “Buffalo” Billet Shears are 
built in sizes to handle up to 10-inch rounds and 9-inch squares. 
HUNDREDS are in use! WRITE FOR BULLETIN 3295-A, 


for facts on lower cost shearing of billets. 


és fe MAC NE 
(i TOOLS 
E COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd. Kitchener, Ont. 


4) 
BUFFALO 


534 BROADWAY 


ees eai ic 
el Gall ie 


BENDING 
SHEARING DRILLING 





\ \ \ \ 


MORE PRODUCTION 
with MOREY model D 


unit design 














MORE PIECES 
PER HOUR 


A new approach 
to machine tool 
construction uses 


LESS MANUAL 
EFFORT 


QUICK 
CHANGEOVER 


EASIER TOOL 
SETTING 


Standard units are selected and positioned 

to fit the exact requirements of the job 

Then tungsten-carbide tools go to work 

at high speeds even on heavy 

ond interrupted cuts on heat treated forgings 
Powerful spindle drive and rigid design 

make it possible to turn to finished size 

in just one chucking, maintaining close tolerances 
Hydraulic Power for chucking and feeding 

push button control for automatic work cycle, and 
direct reading micrometer adjustments 

for quick tooling up, are just a few features 

of the MOREY mode! D 


APPROXIMATE HOURLY CAPACITY (at 80% efficiency 


90MM 105MM 155MM 


Rough turning 7O pieces SOpieces 26 pieces 


Finish turning 60 pieces 44 pieces 22 pieces 


MOREY automatic lathe is built to 
set tomorrow's production pace 


MOREY 


MACHINERY CO., lac. 


410 BROOME ST, NEW YORK 13. N.Y 
Telephone: CAnal 6-7400 


WRITE TODAY FOR 
FREE INFORMATIVE 
BOOKLET. 
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HOW TO 


A ‘Kegp Tour 
Powder Dey’ 


Shell canisters are exposed to the 
toughest elements. Dumped on beach- 
heads during landing operations, or 
right in the “drink”. To“keep your 
powder dry” use Seamless F.O.S., the 
industrial tape that seals tight and 
stays sealed. A strong, tenacious tape 
that seals against moisture and vapor 
—resists abrasion. 


>» “ON DECK’ SHIPMENTS 


Protect Ordnance equipment 
against frozen gun bearings, 
corroded radio coils, rusted 
parts. Seal hatchways, race- 
ways, exhaust ports with 
Seamless F.O.S. Industrial 
Tape. Made in rigid accordance 
with Specification JAN-P-127, 
Type i, Grade B. 


> STENCILING INSIGNIA 
For cleancut designations and insignia 
use Seamless F.O.S. Masking Tape 
No ragged edges, no muss. Sticks 
easily and smo thly to contours, strips 
off cleanly. 





2 REASONS FOR SPECIFYING 
F.0.S. INDUSTRIAL TAPE 


The formulation of 
The 


basic material for pressure sensitive adhesives is the 


1. Seamless is a rubber company . . 
rubber compounds has been our job since 1877. . 


rubber adhesive *‘mass.” 


2. Our job as pioneer and originator of pressure sensi- 
tive industrial tape is to keep abreast of, and anticipate, 
the needs of the Armed Forces and industry. 


DO THIS NOW: If you have an industrial tape prob- 
lem If one of our production trained tape analysts 


can assist you If you've got a specification that 


requires strict compiiance . . .Wire address below collect 


for 24-hour reply. 


EXAMINE THIS F.O.S. TAPE CHECK LIST 


Masking ° identifying 
Insulating 


Sealing . 
Waterproofing . 
Packaging . Binding 


Holding . Protecting . 
Reinforcing . 
Hinging . Splicing . 


We will certify compliance with Specifications 
JAN-P-127 and AN-T-12a. 


INDUSTRIAL TAPE DIVISION 
THE SEAMLESS RUBECR COMPANY 
U.S.A 


NEW HAVEN 3. CONN 
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Reduce 
costs 2 ways... 


< \ 


with Brown & Sharpe 
Cutters 


7 1) More output 
between sharpenings 


Smaller replacement 
inventory 


You get both of these important, cost- 

reducing advantages in Brown & Sharpe Cutters. 
Precision-made to the highest standards of cutter design, 
Brown & Sharpe Cutters cut faster, more freely, and with 
less power. Their longer wearing qualities eliminate the 
need to maintain a large investment in replacement cutters. 
Brown & Sharpe Cutters are available in a complete 
range, from plain milling cutters to end mills. Write for 
catalog. Brown & Sharpe Mfg. Co., Providence 1, R.1.,U.S.A. 


We urge buying through the Distributor 


BROWN & SHARPE 














IMPROVE 
QUALITY... 











.. in drilling, reaming and 
rifling small arms barrels 
with the Frantz FERROFILTER, 
a magnetic separator with 
top performance records. 


Exterior of 1” IPS 
and smaller Permanent 
Magnet FerroFilters 


Placed in the coolant pipeline between the sump and the 
pump, the FERROFILTER, employing a system of 
magnetic filtration, removes the fine steel chips which 
fail to settle out in the sump. This results in the clean, 
iron free coolant oils so necessary to keep costs down— 
production up. 


Compare These Advantages: 


* Protects high pressure pumps used in drilling from 
abrasive action of the chips 
* Protection helps pumps maintain full working pressure 


longer 

* Increases life of drill points between grinds 

* Eliminates scratches caused by chips crowding between 
tool and work 

* Extends broach life—reduces broach breakage 


The above statements are a matter of record throughout 
industry. Men who know—engineers, maintenance men, 
production executives—-say that for low maintenance, 
and efficient, economical, quality service you cannot top 


the performance of the Frantz FERROFILTER. 


There are many types and sizes sure to fill your particu- 
lar requirements. Send now for detailed information 
contained in Bulletin No. 5v. 





(magnified inset shows collected 
magnified particles on screen 
edges) (below) 


F “Heart” of the Ferrofilter 


OL 
oumier 


PERMA 
WENT 
MAGNET 


Be 

















TS PERMANENT 
MAGNET 


Cross-section of PQ-3 
FerroFilter and smaller 
(above) 


S. G. FRANTZ ix’... 


P.O. Box 1138 Trenton 6, New Jersey 


Manufacturers of Permanent Magnet and Electromagnetic Separators 


SAFE-LINE 


WIRE ROPE CLAMPS 
THAT’S WHY 


DEALER 


Write for details of this—the only PERFECTED wire 
rope clamp on the market. Millions used by Manufacturers, 
the Armed Forces and Industries. 

NATIONAL SAFE-LINE CLAMP CORP. 
11252 Nine Mile Road 
Van Dyke, Michigan 








Easily Handles 
Hard-to-Handle Materials 


Clamp arms with replaceable jaw tips 
(for long life) grip box firmly. Clamps are 
opened for release and closed for gripping 
with a convenient foot pedal. Models 

for all types of box handling. Equipped 
with rubber-tired ball-bearing wheels. 

For bulletins address Dept. 


ee 


PACKING EQUIPMENT DIVISION 
NM-9 Riverside, California + McAllen, Texas 


ORDNANCE 








| Ree 


| 
fm 10 PRODUCE FOR DEFENSE! 


pov 
RO | 

Reduction in time-off due , 
to sickness . . . better ef- 
ficiency, better accuracy, 
better work . . . better 
employee relations — those : 
are important reasons for . 
installing Fedders Electric 
Water Coolers. Bottle and 2, 


bubbler types, standard 


MILITARY PRODUCTS BY EVEREDY 











for data, Dept. 0-12. 








FEDDERS-QUIGAN 
Corporation 
57 Tonawanda &t. Buffalo 7, N. Y. 


» Meat iiaies of Water Coolers for 20% The composite photo above shows some of the 


products made by Everedy during World War II. 
This material covered a wide range of sizes and 
shapes; from 8” diameter spherical steel Floats 
for the Navy to small Folding Fin Assemblies for 
Air Force Rockets. Quantities ranged into the 


| millions. Operations on the various products 








included shearing, stamping, drawing, forming, 
grinding, drilling, plating, welding, polishing, 
lacquering, spray-painting and many others. In 
the case of several products, Everedy’ $s ingenuity 
in devising new production methods, and the 
equipment to go with them, brought about very 
substantial savings in time, money and man- 


Pneumatic Check Valve : 
power ... the three essentials in any production. 


KOHLER 
PRECISION PARTS 


Aircraft - Industrial - Automotive 


Kohler Precision Parts are used by all leading manufac- 
turers of jet engines as well as by manufacturers of 
commercial, military, and private aircraft, Diesel en- 
gines, automobiles, trucks, tractors, and for industrial 
test equipment. 

Shown is a Kohler-designed pneumatic check valve 
used on many of the newer actuating systems. Its no-leak 
feature will solve stringent installation requirements. 

Kohler is a leading supplier of pneumatic valves, with 
an organization skilled in precision workmanship, and 
will develop valves for volume production to meet 
special applications. Send your specifications or request 
a catalog today. 

Kohler Co., Kohier, Wisconsin. Established 1873 


KOHLER or KOHLER | Sey Sa tg 2h 23 20) 2 


seasatunes 0 tana fees FREDERICK. MARYLAND 


\ SEND FOR THIS BOOKLET 


If you're bidding or producing on defense contracts, you 
moy find it worthwhile to sub-contract your stomped or 
piloted parts to a firm such as ours, which speciolizes in 
cold rolled steel but con handle aluminum or stainless 
To get details of our facilities, personne! and experience 
just send for our booklet—“Equipped ond Experienced 
to Produce for Defense’ 


———o- Ve mee ae eRe 
problem for me. Send my copy ot once to: 


Gentlemen: Your booklet may help solve o tough defense production \ 
Company | 
Address 

City and State | 


Attention 
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Specification 
Corrosion 
Preventive 
Compounds 

for Government Contractors 


Trade Name 
Klad Kote 101 


Specification Number 
MIL-C.972, Grade I 
(Superseding 52-C-18 Grade I) 
MIL-C.972, Grade II 
(Superseding 52-C-18 Grade II) 
MIL-C-6708, T I 
(Superseding ANC 52b Type I) 
MIL-C.6708, Type II 
(Superseding AN-C-52b Type II) 
AN-C-124a, Type I 
AN-C-124a, Type II 

AXS-673, Rev. 2 

AXS-1759, Grade I 

AXS-1759, Grade II 

AAF 14156, Amend. 1 

USA 2-122 

USA 2-121 

AN-VV-C-576b, Type I 
AN-VV-C-576b, Type II 

Light Bodied Slushing Compound 
(Excellent Water ~~ 


Klad Kote 122 
Klad Kote 102 
Klad Kote 252 


Klad Kote 
Klad Kote 
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How You Save with the NEW 
Niagara Method of Air Conditioning 


Using “HYGROL” Absorbent 
Liquid 


Because it absorbs moisture from the air directly, the new Niagara 
Controlled Humidity Method uses less, or no, mechanical refrigere- 
tion for dehumidifying. You save first costs and installing of heavy 
machinery. You save space, maintenance expen »weriget easier, 
more convenient operation. 

Using “Hygrol” absorbent liquid gives complete control of tem- 
perature and relative humidity. Especially, it is a better way to 
obtain dry air for drying processes, packaging hygroscopic mate- 
rials, preventing moisture damage to metals, and obtaining better 
quality for chemical process and food products—or in obtaining 
better results in comfort air conditioning at lower refrigeration 
costs. 

Filtered air is dehumidified by passing through a spray of 
“Hygrol” which removes air- 
borne moisture. This liquid is 
non-corrosive; it contains no 
salts or solids to precipitate and 
cause maintenance troubles. It 
is continuously re-concentrated 
at the same rate at which it ab- 
sorbs moisture, providing 
always the full capacity of the 
air conditioner, automatically. 

Units provide a range of ca- 
pacities from 1000 to 20,000 
C. F. M. Multiple unit installa- 
tions are in use successfully. 
Records of results are available. 
For further information, write 
Niagara Blower Co., Dept. U, 
405 Lexington Ave, New 
York 17, New York. 
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This section of ORDNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 


Trading Space for Time 


The Technique of Withdrawing Troops from Action 


Lieut. Col. S$. W. Foote 


Instructor, Command and General Staff College 


OST wars in which the United 
M:::. has taken part have found 
us initially unready and have required 
defensive action and delaying tactics 
while the Nation mobilized its industrial 
might and manpower in order to as 
sume the offensive and overpower the 
enemy. 

The operations in Korea are an ex- 
ample. We were forced on the defensive 
immediately by the surprise attack of 
the North Koreans and had to execute 
delaying actions, withdrawals from ac- 
tion, and retirements while building 
up a striking force. We were again 
forced to adopt retrograde movements 
from the Manchurian border after the 
attack by the Chinese. 


On Defense Initially 

Since our national policy prevents 
the maintenance of a large standing 
army in time of peace, any future con- 
flict is apt to find us on the defensive 
initially. Also, after we have built up 
sufficient power to assume the offen- 
sive, the enemy will be forced to resort 
to retrograde tactics. It is clear that a 
working knowledge of this phase of 
warfare is essential to the well-rounded 
professional soldier. 

Before proceeding, an understanding 
of the terms used in this article will be 
helpful. 

A “retrograde movement” is a move- 
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Fort Leavenworth, Kans. 


ment to the rear or from the 
enemy. The enemy may force adoption, 


or it may be made voluntarily. There 


away 


are three types of retrograde move 
ments—“delaying actions,” “withdraw 
als from action,” and “retirements.” 

A delaying action is an operation in 
which we seek to slow up the advance 
of a superior enemy. It differs from 
“defense of a position” in that delaying 
action does not contemplate stopping 
the enemy completely but merely de 
laying his advance. A command with a 
delaying mission will withdraw before 
becoming heavily engaged. 
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A withdrawal from action is executed 
when a force engaged with the enemy 
breaks engagement and moves to the 
rear. A withdrawal may be followed by 
one of the other two types of retrograde 
movements or a combination of them, 
by defense on more suitable terrain, or 
by offensive action. 

A retirement simply means move 
ment away from the enemy when not 
engaged. It may follow a withdrawal 
from action and be followed by delay- 
ing action, defense on another position, 


or attack. 


But One Purpose 

All retrograde movements have one 
purpose—to trade space for time. Each 
possesses elements of defensive action, 
but delaying actions use defensive tac- 
tics to such an extent that the tech- 
niques of conducting them are found in 
chapters on defense in most military 
texts. Any retrograde movement made 
from hostile engagement must be initi- 
ated by a withdrawal from action. This 
article will deal primarily with the 
techniques of conducting the with- 
drawal. 

All retrograde movements have cer- 
tain fundamentals in common: 

First, the subordinate commander 
does not have the prerogative of mak- 
ing the decision to conduct a retrograde 
movement. When ordered to defend or 
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Fig. 1. Infantry division on a delaying position. 


attack, he must do so. He may only 
withdraw from action, delay, or retire 
if the decision has been made by his 
superior and he has received orders to 
that effect. This does not mean that a 
commander with a mission of delaying 
cannot conduct local withdrawals on his 
own initiative. 

Secondly, retrograde movements re 
quire centralized and careful planning. 
This will insure that some units are not 
isolated and cut off as a result of pre- 
mature withdrawal by adjacent units. 
Centralized control of the execution of 
these operations is also desirable. This 
is seldom possible, however, because by 
the very nature of these movements corm 
trol is often lost by higher commanders 
once the moves are under way. 


Organization 


Thirdly, if the delay or defense of a 
rear position is contemplated, this posi- 
tion must be partially organized prior 
to beginning withdrawal from the for- 
ward position. This organization will 
include reconnaissance, selection of unit 
areas, and gun emplacements. 

Finally, and very important, retro- 
grade movements will have a serious 
effect on the morale of troops taking 
part unless aggressive measures are 
taken to combat the natural letdown 
feeling resulting from moving away 
from the enemy. Troops must be told 
action 


the reasons for the course of 


adopted, and, if an offensive is planned 


318 


at the conclusion of the operation, per- 
sonnel! should be told of it. 


Contact Not Lost 


A withdrawal from action is executed 
with the purpose of disengaging from 
the enemy and fighting elsewhere. Dis- 
engagement, however, does not mean 
loss of contact. Contact may be main- 
tained by ground or air observation, or 
by patrolling. Once contact is lost, it 
may be costly to regain. Lost contact 
permits the enemy to ambush us or 


to mount dangerous surprise attacks. 

Daylight withdrawals are difhcult at 
best and, in the face of enemy air 
superiority, may be almost impossible. 
Every effort, therefore, is made to hold 
out until the sun goes down and with- 
draw under cover of darkness. We are 
particularly that the 


does not attack us until we are on a 


anxrous enemy 


position in rear, or out of his reach. 


Delaying Tactics 

It is therefore essential that a with- 
drawing force make extensive use of 
mines, booby demolitions, and 
other 
enemy and keep him off balance. 


Darkness hampers enemy air and 


traps, 


obstacles in order to slow the 


ground observation and affords the best 
chance of conducting operations in se- 
crecy. This fact is exploited to the ut 
most in night withdrawals, and every 
attempt is made to deceive the enemy 
as to the type of operation taking place. 
We present him with a picture of nor 
mal activities until the bulk of our force 
has withdrawn. 

The main object is to sneak away but 
lead the enemy to believe we are still 
there. This is done by leaving small de- 
tachments in contact on the original 
position while the bulk of the force 
moves to the rear. At the same time, 
security detachments must be provided 
for assembly areas and for likely ave- 
nues of night approach into the area. A 
covering force must also be provided 
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Fig. 2. The withdrawal situation shortly after dark. 
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Fig. 3. Bulk of command has withdrawn to rear position. 


for the rear position. The techniques of 
night withdrawal from action can best 
be explained by showing the positions 
of various elements of the withdrawing 
force during different phases of the 
withdrawal. 

Figure 1 portrays an infantry division 
on a delaying position. The division 
has received orders to withdraw to the 
line A-B. It is not yet dark. Prior to 
darkness, the division commander and 
his staff have the rear 
position, and orders have been issued 
for the operation. Positions for security 
detachments have been reconnoitered, 
and the detachments move into posi- 
tion just before dark. It is necessary that 
these detachments occupy their posi- 
tions prior to darkness so that they may 


reconnoitered 


orient themselves and be ready for ac- 


tion immediately afterward. 


Division Reserve 


The division reserve has been desig- 
nated as the covering force for the rear 
position, and its covering position has 
been designated. The time for the re- 
serve to occupy its covering position 
has been designated. In this situation, 
the reserve will move at dark to its 
covering position. In case the reserve is 
on another mission, the regiments may 
be required to cover their own rear posi- 
tions with combat outposts. 

Figure 2 shows the elements of the 
division moving back to their assembly 
areas shortly after dark. Rearward ele- 
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ments such as artillery and trains with- 
draw first, and will be out of the way 
when forward elements reach their as 
sembly areas. All elements of the divi 
sion are moving to the rear except the 
detachments left in contact, the security 
detachments guarding assembly areas 
and avenues of approach, and the divi- 
sion reserve covering the rear position. 


Deceive the Enemy 


The detachments left in contact cover 
the withdrawal of the forward elements, 


and have as their primary mission de 
ception of the enemy as to what is tak 
ing place. They deceive the enemy by 
presenting a picture ol normal activity, 
such as aggressive patrolling, fire from 
different positions, and normal use of 
radio and pyrotechnics. These detach 
ments will consist of about one-third 
of the strength of front-line units, of 
the equivalent of one rifle company per 


front-line battalion. 


Debatable Question 
The 


complete units in contact, such as one 


question of whether to leave 


platoon per rifle one 
third of each squad, is debatable. Com 


plete units facilitate control in that they 


company, OF 


will have their own commander, but on 
the other hand this method will require 
considerable lateral movement close to 
the enemy in order to spread each pla 
toon out to cover a company front. 

The difficulties of this method make 
it preferable to leave a few men trom 
each squad in place, thereby obviating 
necessity of lateral movement. The pla- 
toon leader will be from the same com- 
pany, and problems of control will not 
be as difficult as those of lateral move 
ment. 

The mission of the security detach- 
ments is to protect assembly areas and 
probable avenues of night approach into 
the division area. They are separate 
and distinct from the detachments left 
They antitank 


in contact. consist of 
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Fig. 4. Withdrawal of a command during daylight. 
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weapons or tanks and detachments of 
infantry. The tanks may come from 
regimental tank companies, the divi- 
sion tank battalion, or both. These se- 
curity detachments set up road blocks 
and make use of mines and demolitions 
to thwart a night attack. 


One Battery Left 


In order to complete the deception, 
one battery of artillery from each bat- 
talion is left in position to provide sup- 
port for the detachments left in contact. 

In Figure 3, the bulk of the command 
has reached the rear position, and the 
detachments left in contact are with- 
drawing. These detachments withdraw 
at a specified time or on order through 
the security detachments. The latter 
remain in position until the former 
clear assembly areas, when they in turn 
are withdrawn. If the distance from as- 
sembly areas to rear positions is appreci- 
able, transportation must be provided 
for both elements because of the lateness 
of their withdrawal. 

As the detachments left in 
withdraw, the mission of maintaining 
contact with the enemy is taken over 
by patrols from the division reserve. 


contact 


The mission of the division reserve is to 
cover the rear position. They also cover 
the withdrawal of the detachments left 
in contact and the security detachments 
by fire until the reserve covering posi 
tion is reached. After that, the division 
reserve covers the rest of the withdrawal 
completely. 

By daylight the bulk of the division 
is on the rear position ready for com 
bat, and the division reserve is on its 
covering position. If the withdrawal 
had been followed by a retirement, the 
division reserve would have become the 


rear guard. 


Three Covering Forces 

It is interesting to note that in the 
night withdrawal there are in effect 
three covering forces. From front to 
rear they are: First, the detachments 
left in contact—these cover the initial 
withdrawal of forward elements, and 
thereafter lead the enemy to believe that 
the entire force is still manning the 
front; secondly, the security detach- 
ments—these elements cover the with- 
drawal of the bulk of the command into 
and out of assembly areas and block 
avenues of approach into the area; 
thirdly, the division reserve—this force 
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covers by fire the withdrawal of the rest 
of the division and is the covering force 
for the rear position. 

While the night withdrawal depends 
on secrecy and deception for success, 
the daylight withdrawal requires sufh- 
cient combat power to permit the com- 
mand to back up fighting. No detach- 
ments are left in contact, since in day- 
light they would be quickly overrun. 
Units are withdrawn intact, and must 
cover each other’s movements by fire. 

Another major difference between 
the day and night withdrawal is the 
employment of the division reserve. 
Necessity for combat power during the 
withdrawal requires that the reserve be 
well forward and assist the disengage- 
ment of the rest of the command. This 
may be done in either of two ways. The 
reserve may be posted on favorable 
terrain to the flank and cover the with 
drawal by fire, or it may be used to 
} extricate 


counterattack in order to 


heavily engaged units. 


Daylight Withdrawal 


Figure 4 illustrates the daylight with 
drawal. As in night withdrawals, se- 
curity detachments guard assembly 
areas and avenues of approach. Rear- 
ward elements not needed for the fight- 
ing move first, clearing the way for 
movement of forward units. Next, the 
least heavily engaged units are with- 
drawn. Since a daylight withdrawal is 
seldom undertaken unless the command 
faces defeat by remaining in position, it 
can be assumed that some part of the 
command will be heavily engaged. 
Thus the need for the division reserve 
close to the front to aid the withdrawal 
of the heavily engaged units is obvious. 

In many cases the disengagement 
will require a counterattack by the re- 
serve. In some situations it may be 
necessary to abandon a heavily engaged 
unit in order to save the bulk of the 
command from annihilation. Figure 4 
also shows the two possible uses of the 
reserve. One shows the reserve used on 
the flank to cover withdrawal of the 
bulk of the command by fire, and the 
other the reserve used to counterattack 
and extricate a heavily engaged unit. 

After withdrawal of the rest of the 
division from the the reserve 
covers the rear position, or becomes the 
rear guard in case of a retirement, as 
in the night withdrawal. 

Completion of the daylight with- 


tront, 


drawal finds the division disposed the 
same as at the completion of the night 
withdrawal. 

Withdrawals from action may be 
compared to two men fighting in a 
room. Assume that an intruder has 
come into a room desiring to commit 
mayhem on you. It is night and the 
lights are out. You manage to evade 
him in the dark and throw your false 
teeth into an opposite corner, while at 
the same time sneaking quickly out the 


door. 


An Analogy 

While he is investigating the noise 
in the corner, you place a chair in the 
doorway and continue your exit. Your 
false teeth correspond to the detach- 
ments left in contact in a night with- 
drawal, and the chair in the door to 
the security detachments covering ave- 
nues of approach and assembly areas. 

To carry the analogy further, assume 
the same situation, except that it is now 
daylight. The ruse of the false teeth 
obviously would not work, and you 
must back up fighting to the door and 
run to the nearest policeman. As you 
leave you strew chairs and any other 
obstacles in your wake hoping to slow 
up your pursuer. The chairs and ob- 
stacles represent the covering acuion ot 
the reserve during the daylight with 


drawal. 


Fundamentals 

In planning retrograde movements, 
these fundamentals must be considered: 

The position in rear must be selected 
and announced early. Plans for subse- 
quent operations should also be dis- 
seminated to the command. 

Provisions for control of the opera- 
tion include adequate communications, 
designation of routes or zones of with- 
drawal, and clear orders to subordinate 
units. Retrograde movements are char- 
acterized by centralized planning and 
decentralized execution. 

Security is attained by night move- 
ment, deception, and proper employ- 
ment of covering forces. 

Mobility of forces conducting retro- 
grade movements must be at least equal 
to the enemy, and preferably superior. 

Every means must be used to delay 
the advance of the enemy. These in- 
clude mines, demolitions, artillery fires, 
booby traps, road blocks, wire entangle- 
ments, and natural obstacles. 
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Rust Preventives 


Existing Specifications Will Soon Be Consolidated 
Carl W. Kelley and Norman L. Klein 


HE economic loss due to rusting of 
iron and steel military equipment 


in service and storage is extensive. For 


the prevention of rusting, both perma 
nent 
ings have been employed for some 
time, the type of coating depending 
upon the needs of the particular ap 


and temporary protective coat- 


plication. 

Early practice made use of grease 
and petrolatum when an easily remov 
able coating was desirable, but such 
coatings were not widely accepted as 
satisfactory until it was demonstrated 
that the rust preventive capacity of an 
oil could be increased more than ten 
fold by the certain 


types of polar organic compounds. 


incorporation of 


Organic Additives 

These 
nantly petroleum sulphonates, are now 
being employed in a wide variety of 
oils used not only as protective coatings 
but also as lubricants. 

The necessity for 
lubricating oils rather than for easily 
removable coatings was emphasized 
early in World War II by the problem 
of inordinate rusting in the extreme 


organic additives, predomi 


rust-preventive 
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humidity of such localities as the 
South Pacific. Acceleration was there 
fore given to the development of rust 
preventive oils for use in guns, instru 


hydraulic systems, 


ments, turbines, 


gears, preservative in 
packaging, and for protection of iron 
and steel parts during manufacturing 


operations, storage, shipment, and use. 


engines, as a 


Two Types of Oil 
This development 

fairly distinct types of rust-preventive 

oils, one for use in bulk applications, 


produced two 


such as in the lubrication of turbine 
systems, the other for 
protective 


and hydraulic 
film-type applications as a 
coating. The first requires only a small 
concentration of polar organic com 
pound because any local depletion of 
additive is replenished by the remain 





Mr. Kelley is a member of 
the Petroleum Division of the 
Munitions Board; Mr. Klein is 
chief of the Fuels and Lubri- 
cants Section, Research and De- 
velopment Division, Office of the 
Chief of Army Ordnance. 











ing bulk of the oil. The oil-hlm type 
of rust preventive has no means for 
replenishment of depleted additive 
and requires, in general, a much 
higher concentration of additive 

As temporary protective coatings on 
exposed steel surfaces, all film rust 
preventives are effective for a period of 
several months to a few years, de 
pending upon the severity of exposure 
conditions. For a rapid evaluation of 
protective ability, humidity cabinets are 
used. Their function is to 


accelerate rusting of coated steel speci 


commonly 


mens being tested by means of elevated 
temperature and humidity. 


Oils Compared 

Comparisons of rust-preventive effec 
tiveness are made by noting the time 
which elapses before rusting occurs. 
The mineral oils containing no addi- 
tives (undoped) allow rusting in a few 
hours, whereas effective rust-preventive 
oils protect the steel specimen for sev 
eral hundred hours in a humidity 
cabinet. 

To understand the advantages of 
petroleum-base rust preventives, it is 
first necessary to examine the origin 
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and nature of rust itself. Rust, com- 
monly called ferric oxide or iron oxide, 
is the combination of iron and oxygen 
atoms, each molecule of rust contain- 
ing two atoms of iron and three atoms 
of oxygen. It may be referred to as a 
hydrated compound if it contains water 
of hydration. 


What Is Rust? 


The exact nature of rust formation 
is still a matter of speculation and 
research; however, the electrochemical 
theory helps explain the functions of 
rust preventives. This theory is based 
on the fact that any two particles of 
metals differing slightly in composition 
will show a different voltage potential 
in certain circumstances. This is illus- 
trated by the ordinary battery—an 
electric cell formed by immersing two 
electrodes (representing materials with 
different potentials) in an electrolytic 
solution. Once suitable electrodes are 
connected by a conductor, a current 
will flow. 

The surface of iron or steel repro- 
duces the same set of conditions. In 
any piece of iron or steel, particles 
varying in purity occur adjacent to 
each other. If atmospheric moisture 
containing dissolved oxygen, carbon 
dioxide, and other airborne impurities 
condenses on the metal between these 
two points of different potential a 
miniature cell is created, complete 
with electrodes and electrolyte. A 
minute flow of current automatically 
begins, the conductor being the body 
of the metal itself. 

Once this action takes place, the 
ions in the water give up electrical 
charges to the iron electrodes, and the 
atoms of iron in these electrodes take 
on the charge and become separated as 
electrically charged iron ions. These 
active ions combine with oxygen and 
water to form familiar red iron rust. 
Thus, the iron “electrodes” on the sur- 
face of the metal are gradually eaten 
up, as are the zinc electrodes on a 
battery. 


Rust Accelerators 


This helps to show why acids, 
alkalies, and salts, all highly ionized 
electrolytes, accelerate rust when pres- 
ent in moisture which has condensed 
on iron. Even salt from perspiration in 
fingerprints will accelerate the forma- 


tion of rust. This acceleration is in- 
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creased by rising temperatures, since 
the tiny cells become more active. Be- 
cause these electric cells are fed by 
rust, rust promotes rust. 

Note, however, that this cycle can 
never begin on dry iron. By keeping 
moist air away from the surface of 
iron and steel, an electrolyte cannot 
exist and a current-generating cycle 
becomes impossible. 

When a drop of water forms on an 
oiloated horizontal steel surface by 
condensation of moisture, the extent of 





“Rust preventives can be 
classed into three basic types: 
hot-dip petrolatum, solvent cut- 
back, and fingerprint remover.” 





spreading of the water dropped is in- 


fluenced, among other factors, by the . 


attraction of oil-soluble polar  sub- 
stances to the water-oil interface. With 
certain exceptions, these oil-soluble 
polar substances are effective as rust- 
preventive additives and orient also at 
the oil-metal interface. 

The extent to which a drop of water 
spreads on oil-coated steel surfaces is, 
therefore, an indirect measure of the 
strength and extent of orientation at 
the oi!l-metal interface and is likewise 
an indirect measure of the rust-preven- 
tive capacity of the oil film. 


Three Basic Types 


Rust preventives can be classed into 
three basic types: hot-dip petrolatum, 
solvent-cutback, and fingerprint re- 
mover. Even though all rust preven- 
tives fall into three basic types, there 
are a great many rust-preventive speci- 
fications covering these three types in 
use by the Army, Navy, and Air 
Force. Practically all these specifica- 
tions written during World 
War Il—each specification _ being 
written around material for 
which there was a specific need at the 
time. The result is, however, that in 
the large number of specifications quite 
a few overlap each other in physical 
properties as well as the application 
for which they may be used. 

The Fuels and Lubricants Section in 
the Research and Development Divi- 
sion of Army Ordnance, through its 
membership on the Technical Com- 
the Petroleum Division of 


were 


some 


mittee of 


the Munitions Board, is endeavoring 
to consolidate all the existing rust- 
preventive specifications in use by the 
three military departments into three 
unified military specifications. 


Specification Titles 

These will be “Corrosion Preventive, 
Petrolatum Type, Hot Application”; 
“Corrosion Preventive, Solvent Cut- 
back, Cold Application”; and “Corro- 
sion Preventive, Fingerprint Remover.” 

“Corrosion Preventive, Petrolatum 
Type, Hot Application,” covers three 
classes of petrolatum-base rust-preven- 
tive medium, and 
soft. It will be applicable to materials 
where a heavy, soft film is desired. 

The “Corrosion Preventive, Solvent 
Cutback, Cold Application” specifica- 
tion covers three classes of solvent rust- 


materials—hard, 


preventive compounds which deposit 
thin, easily removable films when they 
dry. 

Class I, hard film, “Corrosion Pre- 
ventive, Solvent Cutback” may be used 
for protection of metals when exposed 
to outdoor weather conditions. Class II, 
soft film, is recommended for extended 
undercover protection of interior or 
exterior surfaces of machinery, instru- 
ments, and bearings or material with 
or without use of supplementary bar- 
rier materials. Class III, water-displac- 
ing soft film, is for use where water or 
saline solutions must be displaced from 
corrodible surfaces and the corrosion 
prevented or arrested. 

“Corrosion Preventive, Fingerprint 
Remover” removes fingerprints from 
items to be packaged and is used to 
protect metal parts when they must be 
stored for a short time between plant 
operations. 


Custody Assigned 
Rock 


prepared the 


Personnel at Island Arsenal 
Laboratory first 


second drafts of the proposed unified 


and 


military specifications mentioned above 
which were submitted to the Technical 
Committee of the Munitions Board 
Petroleum Division. 

Custodianships for the three specifica- 
tions have been agreed upon and are 
as_ follows: Preventive, 
Petrolatum Type, Hot Application,” 
Army; “Corrosion Preventive, Solvent 
Cutback, Cold Application,” Navy; 
“Corrosion Preventive, Fingerprint Re- 
mover,” Air Force. 


“Corrosion 
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A Code for Ordnance Officers 


Principles for the Improvement of Service in the Field 


se ultimate mission of Ordnance 


service in the field is the support 
of the tactical and logistical operations 
of the Army in combat. This objective 
is achieved by the development of 
standard operating procedures during 
training, which are also applicable to 
that the transition 
from garrison field training to 
combat operations shall be an orderly 
rather than ex- 


combat, in order 


and 
process of evolution 
temporization. 
Standard operating procedures are 
based on a few fundamental principles 
which must be thoroughly understood 
by all Ordnance officers. These funda- 
mental principles have been reduced to 
six orders for Ordnance officers in the 
field and ap- 
plied, will insure that Ordnance serv- 


which, if memorized 
ice will be developed along sound 
lines during training and that it will 
meet the test of combat operations. 


The Code 


Code for Ordnance Officers in the 
Field. —The Ordnance 
officer in the field is: 

1. To keep his commander and the 
staff thoroughly informed on all Ord- 


mission of an 


nance matters. 
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2. To determine his mission with 
respect to current and planned opera 
tions and to delegate appropriate task 
assignments to his subordinates and to 


subordinate Ordnance echelons. 


“Inspect and Instruct” 


3. Continually to and in 
struct maintenance and supply per 
sonnel within his task assignment. 

4. To insure the delivery of ordnance 
to all within his task 
assignment. 

5. To repair and return unservice 


inspect 


matériel units 


able ordnance matériel to the user with 
the least practicable delay or to obtain 
prompt replacement by a like service 
able item when repairs will be unduly 
prolonged. 

6. To conserve ordnance matériel by 





“Ordnance service in the field 
is a big business and, like any 
other business, its success is de- 
pendent on its customer rela- 
tionship. Each Ordnance staff 
officer and each Ordnance unit 
commander has a number of 
‘customers’ to satisfy.” 











every possible means at his disposal. 

The Ordnance officer of a command 
will keep his commander and other 
members of the staff thoroughly in 
formed on all matters that affect Ord 
nance service. He will constantly ex- 
amine the operations of the arms and 
that 

make 


services command 


will 


comprise the 
and recommendations on 
such matters as: 


of projectiles and fuzes for artillery 


Proper combinations 


and armor to enable these arms to in 
flict lethal results on the enemy; the 
probable effect of shortages of ordnance 
matériel on operational plans and ways 
to alleviate shortages by the use of sub 
stitutes or captured enemy matériel; 
the requirements of Ordnance service 
for labor, and 


space, transportation, 


Commanders Informed 


Ordnance company and _ battalion 


keep Ordnance 


commanders informed on the progress 


commanders group 
being made in meeting task assign 
ments. Ordnance group commanders, 
in turn, their progress to the 
Ordnance staff officer of the command. 
that 


complishment of the task assignment 


report 


Problems interfere with the ac 


are reported in the Same manner, 
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All Ordnance officers in the field 
represent the Ordnance Corps. They 
continually evaluate both the quantity 
and quality of Ordnance service and 
keep their superiors informed on all 
matters pertaining to their task assign- 
ment. Every Ordnance officer in the 
field is another pair of legs to travel, 
eyes to see, and mouth to tell his chief 
of the good and bad points of Ord- 
nance service. 


Delegate Assignments 


The Ordnance officer in the field 
must determine his mission with re- 
spect to current and planned operations 
and delegate appropriate task assign- 
ments to his subordinates and to sub- 
ordinate Ordnance echelons. 

Each Ordnance staff officer, Ord- 
nance unit commander, and Ordnance 
officer in the field will determine his 
mission for each operation and _ re- 
duce it to separate elements arranged 
according to relative importance. He 
will then group the elements of his 
mission into appropriate task assign- 
ments to be executed by designated 
individuals, working parties, or Ord- 
nance units. 

There is never a reserve of Ordnance 
units, and the only means by which 
the efforts of Ordnance service can be 
directed ag the important and 
profitable elements of the mission is to 
fix the responsibility for the planning 


most 


and execution of task assignments. The 
time limit and scope of each task as 
signment will be clearly stated. 

At times it may be necessary to defer 
some elements of the mission tem- 
porarily until more important ones are 
completed. For example, the repair of 
equipment for return to depot stock 
may be suspended temporarily to pro 
vide personnel and equipment required 
to rehabilitate the equipment of tactical 
from action for a 


units withdrawn 


short period of time. 


Prescribe Shifts 


Plans will include provisions for 24- 
hour-a-day operations when necessary 
to accomplish task assignments. Such 
plans should prescribe the employment 
of a system of working shifts to re- 
duce fatigue and to safeguard the 
health of personnel to the extent per- 
mitted by the task assignment. 

Continually to inspect and instruct 


maintenance and supply _ personnel 
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within his task assignment in all Ord- 
nance matters is another duty of a 
good Ordnance officer in the field. 

Ordnance service in the field is a 
big business, and, like any other busi- 
ness, its success is dependent on its 
customer relationship. Each Ordnance 
staff officer and each Ordnance unit 
commander has a number of “cus- 
tomers” to satisfy. Good customer rela- 
tionships are established and main- 
tained by an inspector-instructor serv- 
ice which has as its goal the creation 
of an attitude that Ordnance service 
is a thorough, helpful service. 

The Ordnance staff officer of a com- 
mand will prescribe the training of 
inspector-instructor teams and include 
these elements in task assignments and 
supervise the service they provide. 

Ordnance unit commanders will 
supervise the training of inspector, 
instructor teams, establish the contacts 
with units to be inspected in accordance 
with the task assignment, and supervise 
the inspector-instructor service. 


Assistance Given 
service and 
and in- 


Ordnance 
inspect 


Division 
direct-support 
struct organizational maintenance per- 
sonnel of units within their task as- 
signment. This service will include as- 
sistance in obtaining authorized allow- 


units 





“It has been demonstrated that 
1,000 man-hours devoted to in- 
spector-instructor service will 
save 5,000 man-hours of repair 
by field maintenance shops. 
Therefore, a shortage of per- 
sonnel can never be accepted 
as an excuse for deferring or 
suspending this service.” 





ances of spare parts and arrangements 
for the evacuation, repair, or replace- 
ment of unserviceable equipment. It 
may include the repair of such equip- 
ment as can be accomplished at the 
time of the inspection. 

It has been demonstrated that 1,000 
man-hours devoted to inspector-in- 
structor service will save 5,000 man- 
hours of repair by field maintenance 
shops. Therefore, a shortage of per- 
sonnel can never be accepted as an 
excuse for deferring or suspending this 
service. The composition of inspector- 


instructor teams should include the 
highest caliber personnel obtainable. In 
combat, emplaced artillery batteries, 
infantry regimental service companies, 
and tank organizational maintenance 
sections should be visited early. 
Ordnance depot companies and Ord- 
nance supply depots will send supply- 
inspector-instructor teams to 
within 


control 
Ordnance maintenance units 
their task assignment to review supply 
levels, obtain data on dues-in and dues- 
out, and to determine excess surplus 
stocks. 


Ammunition Checked 


Forward Ordnance ammunition bat- 
inspector-instructor 
units their 
verity the ade- 
ammunition 


talions will send 
teams to tactical 
task assignment to 
quacy and condition of 
basic loads and to inspect the service- 


ability of ammunition. 


within 


Ordnance ammunition groups will 


send stock-control inspector-instructor 
teams to ammunition supply 
and depots within their task assign- 
ment to verity supply levels and in- 


technical in- 


points 


ventories. Ammunition 


spector-instructors will be sent to 
inspect methods of storage and the 
condition of ammunition stocks. 
Inspector-instructor teams will care- 
fully stock-control pro 
cedures to 


trom 


scrutinize 


prevent supply refusals 


resulting nonavailability from 
being reflected on stock records as a 
lack of demand. 

The Ordnance field officer must in 
sure the delivery of ordnance matériel 
to all units within his task assignment. 

Ordnance supply is highly selective 


bulk 


i com- 


service, and while considerable 
and tonnage may be required by 
mand over a period of time, it is never 
theless true that relatively small quan 
a few critical items are 


tities of apt to 


cause trouble at any given time 


Insure Control 


The wise Ordnance staff officer will 
recognize this principle of Ordnance 
supply and take appropriate measures 
to insure that these critical items are 
kept under control at all times and 
that their 
regulated and expedited to satisfy the 
bona-fide need of the customers whose 
requirements are the most pressing. 

The bulk of Ordnance matériel will 
move forward and be distributed by 


distribution and issue are 


ORDNANCE 





Armament Technology 





normal means of transportation in ac- 
cordance with standard operating pro- 
cedures. Any unusually large demand 
will require additional arrangements 
to be made, especially for transporta- 
tion, and this must be planned for in 
ample time. 


Emergency Methods 
will require 


and the 


demands 
delivery 


Emergency 
special 
operating procedures to insure expedi- 
tious handling of the demand, and 
prompt delivery should be worked out 
parties and in- 
be util- 


means of 


in advance. Contact 


spector-instructor teams 


ized to pick up requisitions and to 


may 


deliver supplies. 

Direct exchange of 
items for like serviceable items must 
be the rule of Ordnance supply to 
using units where regulations do not 
specifically prescribe other procedures. 
The interests of the Government must 
be protected in all cases which may 
indicate abuse, negligence, or misuse. 
Investigation or pending disciplinary 
action will not suspend or delay action 


unserviceable 


to deliver a replacement. 

The Ordnance officer in the field 
must also repair and return unservice- 
able ordnance matériel to the user with 
the least practicable delay or obtain 
prompt replacement by a like service- 
able item when repairs will be unduly 
prolonged. 


Avoid Losing Time 


Ordnance equipment has no poten- 
tial value unless it is in serviceable 
condition and in the hands of troops 
capable of using it. The time that 
ordnance equipment is inoperable rep- 
resents lost time in so far as winning 
the war is must be 
reduced to the minimum. Repairs are 
accomplished as close to the place 
where equipment becomes unservice- 
able as possible in order to avoid loss 
of time due to unnecessary evacuation. 
If repairs will be unduly prolonged, 


concerned and 


arrangements should be made to ob- 
tain a repiacement. 

For example, assume that a division 
Ordnance unit five vehicles 
from a using unit. Inspection dis- 
closes that four wiil require twenty-five 
man-hours each to repair, while the 
fifth will require one hundred man- 
hours. Only one hundred man-hours 
Obviously, the correct 


receives 


are available. 
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solution is to repair four, evacuate the 
fifth, and obtain a replacement. By 
such a procedure, all five vehicles are 
returned with a minimum of delay. 

For this reason an economical repair 
limit, expressed in terms of man-hours, 
will be established for each class of 
Ordnance equipment, and division 
Ordnance units and _ direct-support 
units will concentrate their efforts on 
the maximum number of quick repair 
jobs that can be repaired and returned 
to the user rather than undertaking 
jobs that require an excessive number 
of man-hours. 

The availability of a utility stock of 





“Ordnance equipment has no 
potential value unless it, is in 
serviceable condition and in the 
hands of troops capable of using 
it. The time that ordnance 
equipment is inoperable repre- 
sents lost time in so far as 
winning the war is concerned 
and must be reduced to the 
minimum. 





replacement major items is of the 
utmost importance to maintaining the 
principle of maintenance exchange 
illustrated above. Heavy maintenance 
companies normally direct their efforts 
toward repairing equipment evacuated 
to them by direct-support companies 
for return to utility stock. If replace- 
ment has not been effected, the repair 
of an item of Ordnance equipment 
for return to the user will be accom- 
plished in the highest priority. 

Complete coérdination with other 
technical services at all echelons must 
be accomplished to effect concurrent 
repair of vehicle-mounted equipment 
for which other technical services are 
responsible in order to reduce the out 
of-action time to a minimum. 

For example, arrangements should 
be made with Signal service for the 
repair of radios to be accomplished 
with the repair of 
which carry this 


concurrently 
armored vehicles 
equipment. 


Conserve Matériel 
The field officer 


times to conserve ordnance 
by every means at his disposal. 
Ordnance matériel is expensive, not 
only in the sense of money value in- 
volved in procurement but because of 


must try at all 
matériel 


the time and effort required to trans- 
port it to the scene of action, The 
resources of the Nation will not tolerate 
waste, and it is just as possible to lose 
a war on the economic front as on the 
battlefield. 


Improper Usage 

Every Ordnance officer in the field 
is a custodian of Ordnance matériel 
and is obligated to see that every item 
is utilized for the purpose for which 
it was designed. The diversion of Ord- 
nance matériel to personal use, or to 
other unauthorized use, is immoral and 
will 

Every Ordnance unit commander will 
continually review his 
insure that the 
of unserviceable, but recoverable, ord- 


not be tolerated. 


operations to 
utmost use is made 
nance matériel. The removal of serv- 
iceable components from an unserv- 
iceable justifiable, 
provided it is replaced by the un- 
serviceable component. 

Supply officers at each echelon of 
Ordnance service will submit a_re- 
quirement for assemblies and parts to 


major item = is 


be reclaimed by maintenance. All 
other assemblies and 
from salvage operations, or generated 
by maintenance, will be classified, pre- 
served, and evacuated through Ord- 
nance returned-matériel channels. 


parts recov ered 


Returned Matériel 


An Ordnance 
branch may be established as a unit 
staff sections of major 
include the 
technical supervision of the recovery 


returned-matériel 


of Ordnance 
commands in combat to 
companies and classification and rec 
lamation companies, and the opera 
tion of Ordnance collecting points. 
The matériel 
held by ordnance units in the forward 
areas are placed there for the ultimate 


stocks of Ordnance 


use of tactical units in that area. Ord- 
nance units will defend their installa 
attack and will 
stocks of 
matériel until ordered to do so by the 


tions against enemy 


not destroy or abandon 
commander of the major tactical com 
mand they are supporting. 

Recovery and evacuation capabilities 
of the entire command must be ex- 
ploited to the fullest extent. During 
combat operations, and especially dur 
ing withdrawals, the loss of matériel by 
exceed the losses 


abandonment may 


caused by enemy action. 
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The Long-Range Rocket 


Our Two-Stage Bumper Vehicle Attained 
A Record Speed of 5,150 Miles an Hour 


R. P. Haviland 


NE of the objectives of rocket 
O research and development is the 
altitude and 
can be ap- 


attainment ol 
This 

proached in several ways, one of which 
is the multistage rocket. The principles 
of the step rocket are well described in 


greater 


range. objective 


the literature, and a number of designs 
such as the Aérobee have used a very 
simple version of the principle. How- 
ever in these designs the first stage 1S 
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of rather low performance, and is 


properly regarded and termed a booster. 
to realize 


In an effort more nearly 


the full advantages of a multistage 





Mr. Haviland is assigned to the 
Hermes Project of the General 
Electric Company which has the 
basic responsibility for the 
Bumper rocket program. 





design, in 1946 the Army Ordnance 
Department decided to embark on a 
program of design and development of 
a 2-stage test vehicle of better per- 
formance than any vehicle then 


available. 


Existing Vehicles Used 
Since funds for rocket development 
were quite limited at that time, it was 
decided that the design would neces- 
sarily be based on available single-stage 
vehicles. 
The 


American 


selected were the 
WAC Corporal for the 
second stage, and the German A-4 
(V-2) for the first stage. A codperative 
program called “Bumper” was estab- 
lished among the agencies responsible 
for various phases of the basic pro- 
gram. These White 
Sands Proving Ground, the Douglas 
Aircraft Company, the Jet Propulsion 
Laboratory of the California Institute 
of Technology, the Ballistic Research 
Laboratory of the Aberdeen Proving 
Ground, and the Hermes Project of 
the General Electric Company. Basic 
responsibility for the program was as- 


vehicles 


included the 


signed to Project Hermes. 

It is quite easy to shew, as is done 
in the literature, that ideal ‘performance 
of multistage vehicles is secured if 
(1) the burnout weights of each stage 
form a and 
(2) if the burning period of each 
upon 


geometric progression, 


stage commences immediately 
cessation of burning of the preceding 
stage. 

Since had 


existing designs were to be used, it was 


economy dictated that 
not possible to optimize the staging. 
z & 


This left the 


“condensation of the burn- 


problem sometimes 
known as 


ing period” to be solved. 


Separation Problems 


Ideally, the proper procedure calls 
for the second stage to be started at 
full thrust the instant the fuel of the 
first stage is exhausted. In practice, this 
cannot be done. The most important 
limiting factor is the fact that a finite 
time, on the order of a half second, is 
required to start or stop a rocket motor. 
In addition, to allow for variations in 
fuel flow that 
separation be initiated with a reason- 


rates, it is desirable 


able fuel reserve. 
Several 
fect the separation sequence. For ex- 


practical considerations af- 
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RANGE — MILLIONS OF FEET 








Fig. 1. Typical low-altitude trajectory of the Bumper components. 


ample, if the first stage were shut off 
completely before attempting to start 
the second stage, drag forces would 
cause the fuel in the second-stage tanks 
to move forward, uncovering the fuel 
outlets, causing a misfire. 

On the other hand, if the second 
stage were started early, the high 
acceleration of the first stage might 
prevent the separation. This would re- 
sult in severe damage from the second- 
stage jet. 

Closely associated with this problem 
of the starting sequence is the actual 
design of the separation mechanism. 
This must be capable of supporting 
the second stage at high acceleration. 
Fairly forces may be 
present, around sonic 
velocity, where aérodynamic stability 


large lateral 


particularly 


is generally low. 

A reasonable degree of rigidity is 
required to prevent aérodynamic effects 
causing Finally, the 
actual separation must be allowed to 


loss of control. 


occur freely. 


Classical Configuration 

Unfortunately, it is not possible to 
discuss the solution to these problems 
at this time. It may be noted, however, 
that published photographs clearly 
show that the combined vehicle used 
the classical configuration, with the 
second stage carried at the nose of the 
first stage, at the location normally 
used for pay load. 

A major problem which arose dur- 
ing the design was the matter of 
dispersion. When the program was 
started the only available range was 
the Army Ordnance White Sands 
Proving Ground in southern New 


September-Octeber, 1951 


Mexico. This is an enormous place, 
roughly forty miles wide and one hun- 
dred and twenty miles long, with an 
area in excess of two million acres. 
However, from the two hundred and 
fifty-mile peak altitude of the Bumper 
vehicle it becomes a rather small target. 


First-Stage Errors 

Analysis of the various factors in- 
fluencing dispersion showed that the 
most important errors would be those 
introduced during first-stage burning. 
Therefore two new safety systems were 
developed for use at the proving 
ground. Both of these used velocity 
data, one derived from optical informa 
tion, the other from differentiated radar 
position data. These, combined with 
earlier devices, gave adequate safety 
assurance. 


Also, American-built control-system 
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Typical high-altitude trajectory. 


components were available by the time 
tests started. These proved to be so 
reliable that none of the Bumper tests 
were lost due to control failure. 


Rotation of Earth 


One factor which had been almost 
negligible in all previous test work 
important in the 
Bumper program. This was the rota- 
the earth. The major 
ponent of the resulting Coriolis acceler- 
ation caused a westward displacement 
of the predicted impact point of about 
fifteen miles, as compared to a non- 
rotating earth. To allow for this, the 
line of flight at take-off was rotated 
eastward by nearly ten degrees for the 
high-altitude trajectory. The remaining 
components of the Coriolis acceleration 


became extremely 


tion of com- 


were neglected. 

Since the take-off weight of the 
second stage was less than half of the 
one-ton design pay load of the V-2, 
there was almost no limit to the pos 
sible first-stage instrumentation. For 
the second stage, however, the pay 
load was limited to fifty pounds. It was 
considered essential that this pay load 
include both a data-gathering and a 
data-transmission since the 
possibility of equipment recovery ap 
peared to be extremely small. 

Since this 
ment program it was decided to con 
centrate the 
data. 


system, 


was a_vehicle-develop 
instrumentation on per 
After a 
several possible solutions, a frequency 


formance survey of 
doubling Doppler receiver-transmitter 


system was adopted as the basic 
second-stage instrumentation. This had 
the advantage of providing velocity 
data directly, with position and ac 
celeration being obtained by integra 


tion and differentiation. 


Equipment Available 


Such data as burning time, time to 
peak, roll rate, and a few other items 
could also be obtained from the 
records. A further advantage of this 
system was the fact that adequate 
ground equipment was already avail 
able at the White Sands Proving 
Ground. 

The estimated weight of this system 
was somewhat less than the allowable 
pay load. This permitted the addition 
of a newly designed but somewhat 
rudimentary telemetric system formed 


by impressing amplitude-modulated 
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signals on the output of the Doppler 
transmitter, This was used to permit 
measurement of such quantities as 
skin temperature, impact pressure, and 
received Doppler signal strength. 


Instruments Limited 


For simplicity, instrumentation for 
the first stage was limited to a radar 
beacon for position data and a tele 
metric system which transmitted data 
on performance and on the separation 
sequence. The systems used were the 
same as those used for other V-2 opera- 
tions at White Sands Proving Ground. 

In addition to an extensive static 
test program, it was considered neces- 
sary to check out some of the new 
techniques in flight before attempting 
to secure maximum performance. This 
was accomplished by limiting perform 
ance at the start of the program to 
a value which would approximate that 
obtained from the V-2 alone. As the 
program progressed, performance was 
increased to the maximum possible. 

In all of these tests, altitude was the 
primary consideration. While it would 
also have been interesting to have con- 
ducted tests for maximum range, this 
would not have provided appreciable 
additional data. Instead, two of the 
vehicles were expended in very low 
trajectory tests to provide aérodynamic 
data not obtainable from wind tunnels. 

A number of problems arose in con- 
nection with the test operations. One 
of these was the sheer size of the 
Bumper vehicle, which towered over 
sixty feet into the air. Its height pre 
vented the use of the usual access plat- 
forms on the gantry crane at White 
Sands. 


Special Stands Built 


Therefore an extensive system of 
outrigger platforms was attached to the 
gantry to provide access to the upper 
working levels. Special stands were 
built up for the levels nearer the 
ground. 

Surprisingly, perhaps, the actual han 
dling of the vehicle did not prove to 
be a very serious problem. This was 
largely because the separation system 
was intentionally over-designed, so that 
it would withstand in excess of one G 
of lateral acceleration. This permitted 
use of the German Meillerwagen to 
handle the combined was 


normal for the V-2. 


vehicle as 
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The scheduling of operations did 


cause some trouble. It seems that every 
design has a number of operations 
which must be last. For the 
Bumper these “lasts” consumed a total 
of four hours. While considerable use 
was made of previous experience, the 
first test was delayed about a_ half 
hour by accumulated schedule errors. 
As with everything else, practice 
helped, and it was possible to ad- 
vance the take-off the last 
test by fifteen minutes. 

Because the Long Range Proving 
Ground was a new base and had never 
before been used for operations of this 
kind, a number of operational prob- 
lems arose there which were absent at 
White Sands. 

Some of the major items which had 
to be provided or improvised for these 
tests were: an equivalent to the White 
Sands gantry crane, launching pad and 
blockhouse; radar, Doppler, and optical 
stations; communications; assembly and 


done 


time on 


storage areas; and many others. Even 
such a simple matter as a road to the 
launching pad was the source of con- 
siderable trouble. 


Solutions Primitive 


Some of the solutions were fairly 
primitive. For example, blockhouse 
walls of one-inch pine do not inspire 
nearly as much confidence as eight feet 
of concrete. Some of the improvisations 
are evident in the photograph on page 
326 which shows the improvised gantry 
in place. 

The fact that these 
overcome was due to the unceasing 
efforts of all personnel concerned. In 
fact, these tests represented an inspir 
ing example of the splendid coépera- 
tion between the Army, Navy, Air 
Force, and civilian agencies. 

A total of eight Bumper vehicles 
and have been ex- 
these were 
Proving 


troubles were 


were constructed 
pended in test. Six of 
launched at White Sands 
Ground and the remaining two at the 
Long Range Proving Ground. Not all 
of the tests were successful, but in 
only two cases did 
such an early period that no significant 
data were obtained. 
In the White 
trajectories were similar to the example 
shown in Figure 2. The maximum 
flight times from take-off to impact 
were roughly 300 seconds for the first 


failure occur at 


Sands tests, the 


stage, and roughly 700 seconds for the 
second. It will be noted that the peak 
altitude and range of the V-2 are 
somewhat more than one-fourth of the 
corresponding values for the second 
stage. This shows that staging was not 
optimum, ideally the values 


would have a ratio of one to four. 


since 


Low-Altitude Test 

In the Long Range Proving Ground 
tests, the vehicle was turned through 
a considerably larger angle than for 
the normal long-range trajectory. This 
yielded a very low altitude trajectory, 
of which Figure 1 is typical. Here 
drag becomes very important. 

Since the ballistic coefficient of the 
second stage is much poorer than for 
the first, the peak altitude and range 
ratios are still further reduced from the 
ideal values. 

Most interesting of the tests was the 
launching of February 24, 1949, which 
established new altitude and velocity 
months after this test 
was 


records. Some 


the second-stage impact point 
located. 

From the description of the area it 
appears that the vehicle fell in a flat 
spin, so that the impact velocity was 
very low. As a result, recovery was 
surprisingly good. One of the most in- 
teresting features of the recovery was 
the erosion very high 
stagnation temperature encountered in 


the flight. 


due to the 


Results Summarized 


Summarizing the results which 
have been released so far, the Bumper 
Program has: (1) demonstrated the 
techniques of launching large 2-stage 
vehicles and of securing separation at 
high velocities and altitudes; (2) estab- 
lished a new velocity record of 7,550 
feet a second, or 5,150 miles an hour; 
altitude record 
earth; and 


communica- 


(2) established a new 


of 250 miles above the 
(4) demonstrated 


tion with an object 250 miles above 


2-way 


the earth, this being above the D, E, 
and F layers of the ionosphere. 

The 
surprisingly low, since existing designs, 
components, and 
used. Aside from the significant results 
which obtained, it is believed 
that the costs were easily justified on 
the basis of the operational experience 
gained by the participating agencies. 


costs of this program were 


instruments were 


were 
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New automatic has extra strength... extra 
precision... with help of TIMKEN’ bearings 


ESIGNED for heavy-duty per- 
formance, this new Acme-Grid- 

ley Single Spindle Automatic Bar 
Machine maintains its high precision 
even at the fastest feeds and high 
spindle speeds at which carbide tools 
can be safely operated. And one good 
reason for this strength and accuracy 
is the Timken® tapered roller bear- 
ings onthe spindle and inthe gear box. 
Timken bearings hold the spindle 
in rigid alignment, yet free to rotate 
easily. Deflection and end-movement 
are minimized. Spindle chatter is pre- 
vented. And Timken bearings on the 
first and second intermediate shafts 


keep gears meshing smoothly, reduce 
wear On moving parts. 

Because of tapered construction, 
Timken bearings take both radial and 
thrust loads in any combination. Line 
contact between rollers and races 
provides extra load-carrying capacity. 

The true rolling motion and incred- 
ibly smooth surface finish of Timken 
bearings practically eliminate fric- 
tion. Case-carburized, the rollers and 
races of Timken bearings have a hard, 
wear-resisting surface and a tough, 
shock-resisting core. Since Timken 
bearings are 1) engineered for the 
job 2) precision manufactured and 





3) made of special analysis Timken 
fine alloy steels, they normally last 
the life of the machine. 

No other bearing can give you all 
the advantages you get with Timken 
tapered roller bearings. Make sure 
you have them in every machine tool 
you build or buy. Look for the trade- 
mark “Timken” on every bearing. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable address: 
“TIMROSCO”. 


Tbis symbol on 4 product means 
its bearings are the best. 





WE MAKE OUR OWN STEEL 


The special grade alloy steel which 
gives Timken bearings their strength 
and resistance to wear, is made in 
our own steel mills 

The Timken Roller Bearing Com- 
pany is the acknowledged leader in 
1. advanced design; 2. precision 
manufacturing: 3. rigid quality con- 
trol; 4. special analysis steels 


J 
NOT JUST A BALL (>) NOT JUST A ROLLER C—) THE TIMKEN TAPERED ROLLER C— BEARING TAKES RADIAL @) AND THRUST —-(])— LOADS OR ANY COMBINATION — 
I 


o's 
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Photo bv Lynwood B. Chace 


uthor Vulpes dulva, 


When Vulpes fulva is near, birds and rabbits need all 


their wits. The red fox is a stalker and poacher extra- 


ordinary who takes his toll of cottontails, grouse, 
pheasants and other small game. 

You'll enjoy trving to outfox this fellow with the 
glorious brush, and you'll find him a wily, clever oppo- 
nent. Shoot the red fox when his depredations are 
numerous but don’t forget that he also helps keep 
grass-eating wildlife from overrunning the fields. See 


your local game regulations, too, before shooting the fox. 


Other than controlling predaters like the red fox, 
good sportsmen can help conserve our game supplies 
by joining and taking part in local and national con- 


servation groups. 


Write for free booklet on how to start a rifle club 

. win Ranger Shooting Emblems. Sportsmen’s 
Service Bureau, Departmer. D-4, Sporting Arms and 
Ammunition Institute, 343 Lexington Ave., New York 


16, New York. 


REG. U.S. Pat. OFF 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 


DU PONT SPORTING POWDERS 


WORLD-FAMOUS 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the Common Defense 


OnrpnaNce is the generic term embracing: 
All weapons and appurtenances for their operation and maintenance. 
All ammunition and its chemical, metallurgical, and atomic components. 
All rockets, bombs, guided missiles, torpedoes, depth charges, and mines. 
All combat vehicles, tanks, tank destroyers, and weapon carriers. 


All vehicles for automotive transport of personnel and matériel on land. 


All optical, aérial, mechanical, electrical, and electronic systems for locating and track- 


ing targets on land, at sea, and in the air, including observation aircraft. 


The need for a civilian association of private citizens to codperate with the ordnance or- 
ganizations of our Armed Forces arises from the fact that, in the United States, in ac- 
cordance with traditional national policy, there is little or no private industry for the 
production of ordnance in time of peace. Yet in time of emergency, as our experience 
in two world wars so tragically proved, ordnance of superior quality and in great quan- 
tities must be available in a very minimum of time for the use of our armed forces in 
order to avoid incurring unnecessary expenditures of hundreds of millions of dollars 


and, infinitely more important, the sacrifice of hundreds of thousands of American lives. 


Trained scientists and engineers in the laboratories and industrial establishments of our 
country, alert executives and key men of our factories and plants, students at our techni- 
cal colleges, and artisans of our vast economy—all are united through membership in 
the American Ordnance Association in the firm determination to achieve peace 


through strength by providing superior ordnance for our Armed Forces. 


To keep alive a knowledge of ordnance design and production; to assist in the solution 
of the ramified technical, scientific, and economic problems incident to ordnance pre- 
paredness; to weld into an active, alert, and skilled group all eligible citizens for the ad- 
vancement of scientific and industrial preparedness, and thus to contribute to the 
strength of our national security and the maintenance of peace—these are the goals of 
the American Ordnance Association, and to these ends its constitution and by-laws are 


directed. An organization chart of the Association is on pages 16 and 17. 





American Ordnance Association 


COUNCIL 


The elective body of the Association is its Council composed of one member representing 
each local Post, one member representing each Technical Division, the three immediate past 
presidents, the charter national officers and directors, and twenty-four members at large. 


William W. Coleman, Chairman—Past President of the As 
sociation—Bucyrus-Erie Company, South Milwaukee, Wis. 

C. K. Davis, Vice-Chairmen— Representing Small Arms and 
Small Arms Ammunition Divi ngton Arms Com- 
pany, Bridgeport, Conn. 

Marion J. <7 Chicago Post—American Steel 
Foundries, Chicago, IIl. 

Donald Armstrong—Member at Large—U. S. Pipe & Foundry 
Company, Burlington, N. J. 

G. M. Barnes—Member at Large—Budd Co., Philadelphia, Pa. 

H. G. Batcheller—Member at Large—Allegheny Ludlum Steel 
Corporation, Pittsburgh, Pa. 

J. W. Behle—Representing Lone Star Post—Murray Company 
of Texas, Dallas, Tex. 

Thomas F. Brown—Member at Large—Room 2536, 120 Broad- 
way, New York, N. Y. 

Harry A. Bullis—Member at Large—General Mills, Inc., 
Minneapolis, Minn. 

James H. Burns—Representing Washington Post—3901 Con- 
—— ine, Washington, D.C. 

Ward M y Cteveland Post, Willys- 
Overland ey Inc., Toledo, O! Ohio. 

Haskell C. Carter—Representing Columbia River Post—Carter 
Manufacturing Company, P " 

Henry L. Clark—Representing Los Angeles Post—General 
Motors Corporation, 2700 Tweedy Boulevard, South Gate, 
Calif. 


H. E. Coombe—Rep Cincinnati Post—Powell Valve 
Company, Cincinnati, Ohio. 

Benedict Crowell—Past President of the Association—Crowell 
& yao Inc., § 806 ote Payne Building, Cleveland, Ohio. 

3 ao ing Florida Post—Eglin Air Force 
Base, Fla. 

Harry Darby—Representing Midwest Post—Darby Corpora- 
tion, Kansas City, Kans. 

F. Trubee Davison—Member at Large—American Museum of 
Natural History, New York, N. Y. 

Irving A. Duffy—Member at Larg¢—Ford Motor Company, 
Detroit, Mich. 

Thomas H. Eddy—Representing Pittsburgh Post—P. O. Box 
912, Pittsburgh, Pa. 

Robert C. Enos—Member at Large—Standard Steel Spring 
Company, Coraopolis, Pa. 

Harry Erlicher—Representing — Cities Post—General 
Electric Company, ee 5% A 

Edward B. Gal Dag seme yang Post 
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F. J. Hinderliter—Representing Mid-Continent Post, 1018 
Sunset Drive, Tulsa, Okla. 




















Stanley C. Hope—Representing Fire Control Instrument Divi- 
sion—Esso Standard Oil Company, New York, N. Y. 

Walter N. Howley—Member at Large—Lansdowne Steel & 
Iron Company, Morton, Pa. 

Ben Hughes—Representing Nebraska Post—Hughes Brothers 
Company, Seward, Nebr. 
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Chrysler Corporation, Detroit, Mich. 
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poration, Pittsburgh, Pa. 


R. E. Gillmor—until December 31, 1953—Sperry Corporation, 
New York, N. Y. 

E. R. Godfrey—until December 31, 1954—General Motors 
Corporation, Detroit, Mich. 

C. Jared Ingersoll—until December a: Okla- 
homa & Gulf Railroad Company, P’ ia, Pa. 

K. T. Keller—until December 31, 1952—Chrysler Corpora- 
tion, Detroit, Mich. 

Harvey C. Knowles—until December 31, 1953—Procter & 
Gamble Company, Cincinnati, Ohio. 

Ben Moreell—until December 31, 1951—Jones & Laughlin 
Steel Corporation, Pittsburgh, Pa. 

F. H. Payne—until December 31, 1954—Colony Club, Spring- 
field, Mass. 

Louis Polk—until December 31, 1953—Sheffield Corporation, 
Dayton, Ohio. 

John Slezak—until December 31, 1954—Turner Brass Works, 
Sycamore, Iil. 

J. E. Trainer—until December 31, 1951—Firestone Tire & 
Rubber Company, Akron, Ohio. 

James L. Walsh—Charter National Director of the Associa- 
tion—University Club, New York, N. Y. 

Charles D. Wiman—until December 31, 1952—John Deere & 
Company, Moline, Ii. 


EXECUTIVE COMMITTEE 


James L. Walsh, New York, President 

Herbert A. Gidney, Pittsburgh, Vice-President 
Harvey C. Knowles, Cincinnati, Vice-President 
Louis Polk, Dayton, Ohio, Vice-President 
Robert L. Biggers, Detroit, Vice-President 

C. Jared Ingersoll, Philadelphia, Director 

R. E. Gillmor, New York, Director 


Ex-officio members of the Executive Committee: 
Henry P. Erwin, Washington, Treasurer 
John Ross Delafield, New York, Counsel 
Leo A. Codd, Washington, Executive Vice-President 
Florence G. Ferriter, Washington, Secretary 


President: James L. Walsh, University Club, 1 W. 54th Street, 
New York, N. Y. 

Vice-President: Herbert A. Gidney, Gulf Oil Corporation, 
Gulf Building, Pittsburgh, Pa. 

Vice-President: Harvey C. Knowles, Procter & Gamble Com- 
pany, Gwynne Building, Cincinnati, Ohio. 

Vice-President: Louis Polk, Sheffield Corporation, Dayton, 


Vice-President: Robert L. Biggers, Fargo Division, Chrysler 
Corporation, Detroit, Mich. 

Vice-President: John S. Pfeil, Stone & Webster, Inc., 49 Federal 
Street, Boston, Mass. 


Vice-President: Daniel J. Martin, Hughes Tool Company, 
Houston, Tex. 
1 Henry P. Erwin, Hibbs Building, Washington, 


Counsel: John Ross Delafield, Delafield, Marsh & Hope, 15 
William Street, New York, N. Y. 


Executive Vice-President: Leo A. Codd, 705 Mills Building, 
Washington, D. C. 

Secretary: Florence G. Ferriter, 705 Mills Building, Wash- 
ington, D. C. 

Staff Consultant for Technical Divisions and C tt 
Burton O. Lewis, 705 Mills Building, Washington, D. Cc 





ADVISORY BOARD 


J. D. Biggers, Libbey-Owens-Ford Glass Company, Toledo, 
Ohio. 


Russell E. Gardner, Jr. Reinholdt & Gardner, 400 Locust 
Street, St. Louis, Mo. 


Earl B. Gilmore, 160 S. Fairfax Avenue, Los Angeles, Calif. 

T. M. Girdler, Republic Stee] Corporation, Cleveland, Ohio. 

A. W. Herrington, Marmon-Herrington Company, Indian- 
apolis, Ind. 


September-October, 1951 


B. T. McNeil, McEvoy Company, Houston, Tex. 


Thomas A. Morgan, Sperry Corporati Rockefeller P’ 
New York, N. Y. oe . =, 


John M. Olin, Olin Industries, Inc., East Alton, Ill. 

S. E. Reimel, National Security Resources Board, Old State 
Building, Washington, D. C. 

Hon. James W. Wadsworth, Geneseo, N. Y. 


Charles E. Wilson, Director of Defense Mobilization, Wash- 
ington, D. C. 





Local Posts of the A.O.A. 


Posts of the Association are formed for the general 
purpose of cultivating a more intimate understanding 
of ordnance subjects through meetings, plant visits, 
seminars, and reports on particular ordnance problems. 


Aberdeen Proving Ground Post, August 16, 1944 


President: C. L. Poor, III, Ordnance Corps, Aberdeen Proving 
Ground, Md. 

First Vice-President: T. F. Colleran, Ordnance Corps, Aber- 
deen Proving Ground, Md. 

Second Vice-President: B. S. Goodwin, Ordnance Corps, Aber- 
deen Proving Ground, Md. 

Secretary: J. C. Zengerle, Jr. Ordnance Corps, Aberdeen 
Proving Ground, Md. 

Treasurer: L. G. Ewalt, Ordnance Corps, Aberdeen Proving 
Ground, Md. 

Directors: G. C. Carlson, Ordnance Corps, Aberdeen Proving 

Ground, Md. 

, * ame Ordnance Corps, Aberdeen Proving Ground, 


B. S. Goodwin, Ordnance Corps, Aberdeen Proving 
Ground, Md. 

G. A. Gustafson, Ordnance Corps, Aberdeen Proving 
Ground, Md. 

R. H. Kent, Ordnance Corps, Aberdeen Proving Ground, 
Md 


C. L. Poor, III, Ordnance Corps, Aberdeen Proving 
Ground, Md. 

T. E. Shaughnessy, Ordnance Corps, Aberdeen Proving 
Ground, Md. 

T. K. Vincent, Ordnance Corps, Aberdeen Proving Ground, 
Md. 


S. H. Woods, Ordnance Corps, Aberdeen Proving Ground, 
Md. 


Birmingham Post, December 3, 1930 


President: M. E. Pratt, Continental Gin Company, Birming- 
ham, Ala. 
Vice-President: C. S. Lawson, Sloss-Sheffield Steel & Iron 
Company, Birmingham, Ala. 
Secretary: R. E. Parker, 8328 First Avenue South, Birming- 
ham 6, Ala. 
Treasurer: R. D. Cotten, Protective Life Insurance Company, 
Birmingham, Ala. 
Directors: A. J. Armstrong, Cedar Geeve, Natchez, Miss. 
J. M. Barry, Alabama Power Company, Birmingham, Ala. 
J. L. Bedsole, Mobile, Ala. 
H. P. Bigler, Chamber of Commerce, Birmingham, Ala. 
D. W. Blend, Wolverine Tube Division, Decatur, Ala. 
B. C. Colcord, Woodward Iron Company, Woodward, Ala. 
R. C. Crumbaugh, E. I. du Pont de Nemours & Company, 
Birmingham, Ala. 
K. R. Daniel, American Cast Iron Pipe Company, Birming- 
ham, Ala. 
R. W. Lynch, Atlantic Steel Company, Atlanta, Ga. 
C. P. Rather, Southern Natural Gas Company, Birmingham, 
Ala. 
Walker Reynolds, Alabama Pipe Company, Anniston, Ala. 
R. C. Stobert, Hardie-Tynes Manufacturing Company, Bir- 
mingham, Ala. 
A. V. Wiebel, Tennessee Coal, Iron & Railroad Company, 
Birmingham, Ala. 


Capital Cities Post, February 8, 1950 
President: Harry L. Erlicher, General Electric Company, 
Schenectady, N. Y. 
First Vice-President: Ledyard = Jr., Albany Lumber & 
Planing Mill Company, Albany, N. Y. 


Second Vice-President: Sanford L. Cluett, Sr., Cluett, Peabody 

& eee, Troy, N. Y. 
Treasurer: Edward S. Webster, Watervliet Arsenal, 

Watervliet, N. Y. 

Directors: Hiland G. Batcheller, Allegheny-Ludlum Steel Cor- 

poration, Watervliet, N. Y. 
-— ‘A ae Rochester Ordnance District, Schenec- 
y, N.Y 

Leon W. Dwyer, Watervliet Arsenal, Watervliet, N. Y. 
Paul S. Hamilton, Allstates Engineering Company, Albany, 


N. Y. 
Ernest E. Johnson, General Electric Company, Schenectady, 
N. Y. 
Chester H. Lang, General Electric Company, Schenectady, 
N. Y. 


Albert H. Maggs, Watervliet Arsenal, Watervliet, N. Y. 

Harry N. Rising, Watervliet Arsenal, Watervliet, N. Y. 

Wendell Westover, Westover-Wolfe Contracting Company, 
Albany, N. Y. 


Central Illinois Post, May 29, 1945 
- wo. J. R. Munro, Caterpillar Tractor Company, Peoria, 


Vice President: R. L. Larson, Downtown Chevrolet Company, 
Peoria, Ill 

Secretary-Treasurer: M. R. Yontz, R. G. LeTourneau, Inc., 
Peoria, Ill. 

Directors: S. .. \ ae Mid-West Manufacturing Company, 


Galesburg, 

D. A. Campbell National Canvas Goods Manufacturers As- 
sociation, St. Paul, Minn. 

P. E. Herschel, Jr., R. Herschel Manufacturing Company, 
Peoria, Ill. 

Henry Howard, Caterpillar Tractor Company, Peoria, III. 

Theron Howard, Hyster Company, Peoria, Ill. 

W. A. Matheson, Lustron Corporation, Columbus, Ohio. 

Emil Norelius, AllisChalmers Manufacturing Company, 
Springfield, Ill. 

L. P. Weiner, Pabst Brewing Company, Milwaukee, Wis. 


The Citadel Post, February 21, 1951 

President: F. F. Wham, Charleston, S. C. 
Vice-Presidents: 1. B. Barth, Brooklyn, N. Y. 

G. A. Sowell, Leonardtown, Md. 
Secretary-Treasurer: R. E. Kurz, The Citadel, Charleston, S. C. 
Directors: F. S. Bryant, Nichols, $s. C. (Chairman). 

E. O. Atkinson, Shelbyville, Ky. 

D. M. Davis, Quitman, Ga. 

H. T. Garrett, Washington, D. C. 

W. G. Gustafson, Mattoon, III. 

C. A. Sanders, Charleston, S. C. 

J. B. Wilkie, Myrtle Beach, S. C. 

W. E. Winney, Jacksonville, Fla. 

W. E. Yarborough, Darlington, S. C. 


Chicago Post, May 3, 1924 
President: John Slezak, Turner Brass Works, Sycamore, III. 
Vice-Presidents: Marion J. Allen, American Steel Foundries, 
Chicago, III. 
H. J. Prebensen, Air Comfort Corporation, Chicago, III. 
W. G. Swartchild, Jr., Swartchild & Company, Chicago, III. 
Secretary: E. J. O'Keefe, O'Keefe & Walters, 624 South Michi- 
gan Avenue, Chicago 5, III. 
Treasurer: G. D. Dearlove, International Harvester Company, 
Chicago, III. 
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Local Posts 


Diremore: Mack Roown, Hassin Trust  Soxing» Beak, Chi 
cago, 
E. j. pe eemnete Neer Oe Conpeen, Cline, 0. 
Crocombe, American Forge Division, American 
rake Shoe Company, Chicago, Ill. 
=~ Drever, American Steel Foundries, Chicago, Ill. 
Heald, Illinois Institute of Technology, Chicago, Il. 
x Herein, Tokheim Oil Tank & Pump Com- 
yt Fort Wayne, Ind. 
Henry P. Isham, Clearing Industrial Division, Chicago, III. 
James W. Karraker, Northern Trust Company, Chicago, III. 
— S. Knowlson, Stewart-Warner Corporation, Chicago, 


Fowler McCormick, International Harvester Company, 
Chicago, Ill. 
Francis W. Parker, Jr, Parker & Carter, Chicago, IIl. 


Cincinnati Post, December 10, 1925 
President: Louis Polk, Sheffield Corporation, Dayton, Ohio. 
Vice-Presidents: Harold R. LeBlond, Cleveland Automatic 
Machine Company, Norwood, Ohio. 
=. V. Heuser, Henry Vogt Machine Company, Louis- 
ville, Ky. 
Robert G Calton, Bell Meade Boulevard, Nashville, Tenn. 
Louis Schwitzer, Schwitzer-Cummins Company, Indian- 
apolis, Ind. 
Secretary-Treasurer: James H. Reynolds, Cincinnati Ordnance 
District, Big Four Building, Cincinnati, Ohio. 
Directors: L. W. Scott Alter, American Tool Works Com- 
pany, Cincinnati, Ohio. 
Frederick V. Geier, Cincinnati Milling Machine Company, 
Cincinnati, Ohio. 
Robert S. Gruver, Armco Steel Corp., Middletown, Ohio. 
ao Harrison, Harrison & Company, Cincinnati, 
Harvey C. Knowles, Procter & Gamble Company, Cin- 
cinnati, Ohio. 
Harold R. LeBlond, Cleveland Automatic Machine Com- 
pany, Norwood, Ohio. 
E. A. Muller, 2936 Observatory Avenue, Cincinnati, Ohio. 
Louis Polk, Sheffield Corporation, Dayton; Ohio. 
Peter E. Rentschler, Hamilton Foundry & Machine Com- 
pany, Hamilton, Ohio. 


Cleveland Post, October 25, 1940 


President: William A. Weaver, Griswold-Eshleman Company, 
Terminal Tower, Cleveland, Ohio. 
Vice-President: John C. McHannan, Central National Bank, 
Cleveland, Ohio. 
Secretary-Treasurer (to be appointed) 
Directors: Robert F. Black, White Motor Company, Cleve- 
land, Ohio. 
George C. Brainard, Addressograph-Multigraph Company, 
Cleveland, Ohio. 
Ward M. Canaday, Willys-Overland Motors, Inc., Toledo, 
Ohio. 
Fred Chapin, National Acme Company, Cleveland, Ohio. 
Frederick C. Crawford, Thompson Products, Inc., Cleve- 
land, Ohio. 
Dan S. Ellis, Gramm Trailer Corporation, Lima, Ohio. 
William Forster, Hays Manufacturing Company, Erie, Pa. 
Ben F. Hopkins, Cleveland Graphite Bronze Company, 
Cleveland, Ohio. 
Harvey B. Jordan, American Steel & Wire Company, Cleve- 
land, Ohio. 
Adrian D. Joyce, Glidden Company, Cleveland, Ohio. 
Albert Miller, Central Ohio Paper Company, Columbus, 


Ohio. 

Frank Purnell, Youngstown Sheet & Tube Company, 
Youngstown, Ohio. 

Henry A. Roemer, Jr., Sharon Steel Corporation, Sharon, Pa. 

W. Robert Timken, Timken Roller Bearing Company, 
Canton, Ohio 


September-October, 1951 


oom 5 E. Trainer, Firestone Tire & Rubber Company, 
A. J. Weatherhead, Jr. Weatherhead Company, Cleveland, 
Charlee M. White, Republic Steel Corporation, Cleveland, 
cw Williams, Batelle Memorial Institute, Columbus, 


Columbia River Post, June 14, 195° 


President: Haskell C. Carter, Carter Manufacturing Company, 
Portland, Oreg. 
i Byron J. Beattic, Beattie & Company, Port- 
Or 
W. L. McCarter, Screw Machine Products Company, Port- 
land, Oreg 
Secretary: AE F. McGarr, Lomac Motors, Portland, Oreg. 
Treasurer: W. A. Gish, Pacific Power & Light Company, Port- 
land, Oreg. 
Directors: The officers and William P. Allyn, United States 
National Bank, Portland, Oreg. 
Ashley Greene, Attorney, Portland, Oreg. 
H. R. Hopkins, Francis & Hopkins Motors, Portland, Oreg. 
Hugh M. Marquis, Pacific Telephone & Telegraph Com- 
pany, Portland, Oreg. 
B. R. McLain, P. & C. Tool Company, Portland, Oreg. 
John L. Snead, Jr., Consolidated Freightways, Portland, 
Oreg. 
Gordon G. ee Bearing Engineering Company, Port- 
land, Or 


Empire Post, April 29, 1938 

President: Edward A. Halbleib, Victor Insulator Company, 
Rochester, N. Y. 

First Vice-President: Keith Williams, Pratt & Letchworth 
Company, Buffalo, N. Y 

Second Vice-President: C. Earl Norquist, Norquist Products, 
Inc., Jamestown, N. Y. 

Secretary: Ronald C. Hands, 1260 Sibley Tower Building, 
Rochester 4, N. Y 


4 N. Y. 
Treasurer: Raymond M. Biehler, Rochester Institute of Tech- 
nology, Rochester, N. Y. 
Directors: Erwin R. Davenport, Gannett Company, Rochester, 
N.Y. 
Carl F. Dietz, Lamson tion, Syracuse, N. Y. 
Robert E. Dillon, Lake Erie Engineering Corporation, 
Buffalo, N. Y. 
Mark Ellingson, Rochester Institute of Technology, Ro 
chester, N. Y. 
James E. Gleason, Gleason Works, Rochester, N. Y. 
Edward A. Halbleib, Victor Insulator Company, Rochester, 
 Z. 
Carl S. Hallauer, Bausch & Lomb Optical Company, 
Rochester, N. Y. 
7. J. Hayes, Eastman Kodak Company, Rochester, 
N. Y 


Fred F. Hickey, Savage Arms Corporation, Utica, N. Y. 

Thomas L. Lee, Rochester Products Division, GMC, Ro 
chester, N. Y. 

Reginald Lenna, Blackstone Corporation, Jamestown, N. Y. 

Ray C. Malvin, Fitzgibbons Boiler Company, Oswego, N. Y. 

Richard H. Pass, Onondaga Pottery Company, Syracuse, 
N. Y. 

H. B. Sheets, Marine Trust Company, Buffalo, N. Y. 

Keith Williams, Pratt & Letchworth Company, Buffalo, 
N. Y. 


Frontier Chapter, Empire Post 
Chairman: H. B. Sheets, Marine Trust Company, Buffalo, 
N.Y 
Membership Committee: Ray C. Neal, R. C. Neal Company, 
Buffalo, N. Y. 


Steering Committee Chairman: Keith Williams, Pratt & Letch- 
worth Company, Buffalo, N. Y. 








Local Posts 


Treasure: Walter Schmidt, Niagara Mohawk Power & Light 
Company, Niagara Falls, N. Y. 


Jamestown Chapter, Empire Post 


Chairman: C. Earl Norquist, Norquist Products, Inc., James- 
town, N. Y. 


Mohawk Valley Chapter, Empire Post 


Chairman: Frank Gorman, 2 and Gorman, Utica, N. Y. 

First Vice-Chairman: Gordon T. Wood, Savage Arms Cor- 
poration, Utica, N. Y. 

Second Vice-Chairman: Thomas Bright, Revere Copper & 
Brass Company, Rome, N. Y. 

Secretary-Treasurer: H. K. Faulkner, Remington Arms Com- 
pany, Ilion, N. Y. 


Rochester Chapter, Empire Post 
Chairman: Ray M. Bichler, Rochester Institute of Technology, 
Rochester, N. Y. 
Vice-Chairman: Orrin J. Mitchell, Union Steel Chest Com- 
pany, LeRoy, N. Y. 
Program Chairman: Earl T. Gruendike, General Railway 
Signal Company, Rochester, N. Y. 


Southern Tier Chapter, Empire Post 


Chairman: Claude Wright, Webster Industries, Webster, N. Y. 
Secretary: F. N. Tracy, Ward LaFrance Truck Corporation, 
Elmira, N. Y. 


Syracuse-Central New York Chapter, Empire Post 


Chairman: John D. Williams, Lipe-Rollway Corporation, 
Syracuse, N. Y. 
Vice-Chairman and Meeting Chairmen: Ray C. Malvin, Fitz- 
gibbons Boiler Company, Oswego, N. Y. 
Stanley H. Ellison, Carrier Corporation, Syracuse, N. Y. 
George R. Auld, Carrier Corporation, Syracuse, N. Y. 
-— I. Dean, Porter-Cable Machine Company, Syracuse, 
N. Y. 
Robert I. Hicks, Lamson oy Syracuse, N. Y. 
R. W. Noyes, Oneida, Ltd., Oneida 
Charles D. Osborne, Auburn Citisce, Auburn, N. Y. 
Mark Russell, Pass & Seymour, Inc., Syracuse, N. Y. 
Louis K. Sillcox, New York Air Brake Company, Water- 
town, N. Y. 
Secretary: E. Gwyn Thomas, Manufacturers Association of 
Syracuse, Chamber of Commerce-Building, Syracuse, N. Y. 


Florida Post, June 12, 1951 


President: R. F. Garner, Jr, Eglin Air Force Base, Fla. 

Vice-Presidents: E. E. Tepoorten, Eglin Air Force Base, Fla. 
H. E. Heinecke, Eglin Air Force Base, Fla. 

Secretary: J. M. Pendergrass, U.S.A.F., Headquarters, Air 
Proving Ground, Eglin Air Force Base, Fla. 

Assistant Secretary: Anthony Casper, Eglin Air Force Base, 
Fla. 


Treasurer: F. F. Speck, Eglin Air Force Base, Fla. 
Assistant Treasurer: A. N. Earle, Eglin Air Force Base, Fla. 
Directors: J. K. Abels, Eglin Air Force Base, Fla. 
Dickson, Eglin Air Force Base, Fla. 

. Fulton, Eglin Air Force Base, Fla. 
. Garner, Jr., Eglin Air Force Base, Fla. 
Hawkins, Eglin Air Force Base, Fla. 

. Heinecke, Eglin Air Force Base, Fla. 
. Hoffman, Eglin Air Force Base, Fla. 

. Hugo, Eglin Air Force Base, Fla. 
. Langley, Eglin Air Force Base, Fla. 

. Sinnen, Eglin Air Fozce Base, Fla. 
teiner, Eglin Air Force Base, Fla. 
. Tepoorten, Eglin Air Force Base, Fla. 
. Williamson, Jacksonville, Fla. 
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Hartford-Springfield Post, November 18, 1941 

President: S. C. Hope, Esso Standard Oil Company, New 
Viee Procdenis: J. H. Chaplin, Veeder-Root, Inc., Hartford, 
E. S Gallaher, Clover Manufacturing Company, Norwalk, 


Conn. 
C. H. Granger, ene 
J. 


A. MacDonnell, Gilbert & Barker 
aerate Company, West Springfield, Mass. 
ji . H. Payne, Springfield, Mass., chairman; the 


G. H. Anthony, Colt’s Manufacturing Co., Hartford, Conn. 

J. S. Begley, Holyoke, Mass. 

E. P. Bullard, Bullard Company, Bridgeport, Conn. 

F. U. Conard, Niles-Bement-Pond Company, West Hart- 
ford, Conn. 

C. K. Davis, Remington Arms Company, Bridgeport, Conn. 

G. L. Dawson, Winchester Repeating Arms Company, New 
Haven, Conn. 

C. B. Dick, Westinghouse Electric Corporation, Springfield, 


Mass. 

G. H. Drewry, NilesBement-Pond Company, West Hart- 
ford, Conn. 

W. M. Goss, Scovill Manufacturing Company, Waterbury, 
Conn. 


tain, Conn. 
H. H. Pease, New Britain Machine Company, New Britain, 
Conn. 


R. E. Pritchard, Stanley Works, New Britain, Conn. 

E. S. Pugsley, New Haven, Conn. 

James Y. Scott, Van Norman Company, Springfield, Mass. 

H. W. Steinkraus, Bridgeport Brass Company, Bridgeport, 
Conn. 


Lehigh-Bethlehem Post, November 15, 1939 


(Officers and directors to be elected at beginning of fall se- 
mester of Lehigh University, Bethlehem, Pa.) 


Lone Star Post, June 12, 1945 


President: G. G. McDonald, Dallas, Tex. 
Vice-President: H. F. Haslbauver, Continental Gin Company, 
Dallas, Tex. 
Secretary-Treasurer: W. O. Beeman, Murray Company of 
Texas, Inc., 3200 Canton Street, Dallas 1, Tex. 
Directors: George Armstrong, Texas Steel Company, Fort 
Worth, Tex. ‘ 
G. H. Brown, Wichita Engineering Company, Wichita 
Falls, Tex. 
S. P. Hamer, Mechanical Manufacturing Company, Fort 
Worth, Tex. 
F. L. LeBus, LeBus Tool Company, Longview, Tex. 
Charles Medley, Bethlehem Supply Company, Fort Worth, 


Tex. 
Donald Mitchell, John E. Mitchell Company, Dallas, Tex. 
Stanley Patterson, Southern Methodist University, Dallas, 
Tex. 
F. A. Pierce, Corsicana, Tex. 


Los Angeles Post, May 27, 1936 


President: W. A. Wilson, Web Wilson Oil Tools, Inc., Los 
Angeles, Calif. 

Vice-President: R. C. Geffs, Clary Multiplier Corporation, San 
Gabriel, Calif. 
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te 
; 


California Institute of Technology, Pasa- 


Bermite Powder Company, Sangus, Calif. 
Technical Oil Tool Corporation, Ltd., Los 


y, Los Angeles, Cait 
ris Stamping & Manufacturing Company, 
. Pendleton, Plomb Tool Company, Los Angeles, 


B Rave, U. S. Spring & Bumper Company, Los An- 

. D. Spalding, National Supply Company, Torrance, Calif. 

C. B. Tibbetts, Los ee Hunt- 
ington Park, Calif. 


fin 
rf : 


Pa: 
i 
; 


ii | 
: 


Louisiana Post, February 27, 1936 


President: N. L. aa S Orleans Materials & Equipment 
Company, New Orleans, La. 
Vice-President: R. L. Telford, Silas Mason Company, Shreve- 
port, La. 
Secretary-Treasurer: Ernest P. Gizzi, New Orleans Port of 
Embarkation, New Orleans, La. 
Directors: Russell A. Cuyler, Louisiana Power & Light Com- 
pany, New Orleans, La. 
J. Mason we New Orleans Public Service Inc., New 
Orleans, La. 
Andrew J. Higgins, Sr., Higgins, Inc., New Orleans, La. 
Ernest A. Merklein, Merklein and Company, Shreveport, 


La. 
J. Edgar Monroe, Boland Machine & Manufacturing Com- 
W. C. Nabors, W. C. Nabors Company, Mansfield, La. 


Massachusetts Institute of Technology Post, 


January 20, 1922 

President (Pro Tem.): Donald Jaffe. 
Treasurer (Pro Tem.): Henry J. Albert, Room 
> Massachusetts Institute of Technology, Cambridge, 


Michigan Post, December 12, 1942 


President: Kenneth B. Coates, Great Lakes Steel Corporation, 
Detroit, Mich. 
Vice-Presidents: Robert L. Biggers, Fargo Division, Chrysler 
Corporation, Detroit, Mich. 
S. E. Skinner, Oldsmobile Division, GMC, Lansing, Mich. 
Secretary-Treasurer: Lester R. Downie, Kelsey-Hayes Wheel 
Company, 3600 Military Avenue, Detroit 32, Mich. 
Directors: Robert L. Biggers, Fargo Division, Chrysler Corpo- 
ration, Detroit, Mich. 
Henry T. Bodman, National Bank of Detroit, Detroit, Mich. 
Harold R. Boyer, General Motors Corporation, Detroit, 


Walter O. Briggs, Jr., Briggs Maaufacturing Company, De- 
troit, Mich. 
a Coates, Great Lakes Steel Corporation, Detroit, 


John $. Coleman, Burroughs Adding Machine Company, De- 


troit, Mich. 

Joseph M. Dodge, The Detroit Bank, Detroit, Mich. 

Benson M. Ford, Lincoln-Mercury Division, Ford Motor 
Company, Detroit, Mich. 

Edward T. Gushée, Detroit Edison Company, Detroit, Mich. 


September-October, 1951 


George W. Mason, Nash-Kelvinator Corporation, Detroit, 
Mich. 


Charles S. Mott, Mott Foundation, Flint, Mich. 
John W. Paynter, J. Ka Fietaen Choa, Bouats, RES. 
George H. Roderick, American Scating Company, Grand 


Rapids, Mich. 
S. ble pen Oldsmobile Division, General Motors Corpo- 
sasber on, Lansing, Mich Woodall Industries, Inc., Detroit, Mich. 


Lansing Chapter, Michigan Post 
President: Lester V. Carlson, Oldsmobile Division, GMC, 


Lansing, Mich. 
Vice-President: Glen Whisler, Reo Motors, Inc., Lansing, 
Mich. 


Secretary: Eldon Robbins, John Bean Division, Food Ma- 
chinery & Chemical Corporation, Lansing 4, Mich. 
Directors: Lee O. Benner, Motor Wheel Corporation, Lansing, 
Mich. 
Suee 0. On, ty ae Omens Seay Se 
Frederik Marin, Bank of Lansing, Lansing, Mich. 
Clarence A. Trump, Fisher Body Division, "GMC, Lansing, 
Mich. 


Western Michigan Chapter, Michigan Post 


Secretary: Britton L.  egmene 1809 Century Avenue, S.W., 
Grand Rapids 9, Mich. 
Directors: Robert Brown, C. H. Dutton Company, Kalamazoo, 


Mich. 

Britton L. Gordon, Blackmer Pump Company, Grand 
Rapids, Mich. 

George H. Roderick, American Seating Company, Grand 


Mid-Continent Post, December 12, 1944 
President: M. H. Johnson, Independent Plow, Inc., Neodesha, 
Kans. 


Vice-President: R. R. King, American Body & Trailer Com- 
pany, Oklahoma City, 

Consulting Engineer: W. H, Steuve, Oklahoma City, Okla. 
Secretary-Treasurer: C. B. Horton, Horton Engineering Com 
pany, Aart E. Seventh Street, Tulsa, Okla. 

Directors: Frank Hinderliter, Tulsa, Okla. 


Midwest Post, May 16, 1945 
— Harry Darby, Darby Corporation, Kansas City, 


First Vice-President: J. C. Shepherd, Sheffield Steel Corpora- 
tion, Kansas City, Mo. 
Second Vice-President: C. M. Standiford, Crawford Manu- 
—- Company, Kansas City, Kans. 
Treasurer: Fred B. Nichols, Mid-Continent Paint 
-* cca Company, 1921 Central Street, Kansas City 8, 
0. 


Directors: Leroy M. Alexander, Sheffield Steel Corporation, 
Kansas City, Mo. 
Paul Froeschl, Wilde Drop Forge & Tool Company, Kansas 
City, Mo. 
Elmer Pierson, Vendo Company, Kansas City, Mo. 
Philip Rahm, Darby Corporation, Kansas City, Kans. 
Kenneth Spencer, Spencer Chemical Company, Kansas City, 


Mo. 
E. J. Ziegler, Keystone Trailer & Equipment Company, 
Kansas City, Mo. 





Local Posts 


Milwaukee Post, September 26, 1928 


— Frederick D. Hansen, Evans-Hansen, Milwaukee, 

is. 

Vice-President: N. Rulison Knox, Bucyrus-Erie Company, 
South Milwaukee, Wis. 

Secretary-Treasurer: Jacobus Kruyne, Home Savings Bank, 
2200 North Third Street, Milwaukee, Wis. 

ey P. H. Batten, Twin-Disk Clutch Company, Racine, 


he. R. Clausen, J. I. Case Company, Racine, Wis. 

bas Coleman, Bucyrus-Erie Company, South Milwaukee, 
is. 

J. = De Long, Waukesha Motors Corporation, Waukesha, 
is. 

Harold S. Falk, Falk Corporation, Milwaukee, Wis. 

John M. Floyd, A. O. Smith Corporation, Milwaukee, Wis. 

George H. Fobian, Oilgear Company, Milwaukee, Wis. 

Frederick D. Hansen, Evans-Hansen, Milwaukee, Wis. 

H. Stanley Johnson, Jr., Gisholt Machine Company, Madi- 

son, Wis. 
N. Rulison Knox, Bucyrus-Erie Company, South Milwaukee, 


is. 
Herbert V. Kohler, Kohler Company, Kohler, Wis. 
J. Clifford Merwin, Chain Belt Company, Milwaukee, Wis. 
William A. Roberts, Allis-Chalmers Manufacturing Com- 
pany, West Allis, Wis. 
Robert A. Uihlein, Jos. Schlitz Brewing Company, Mil- 
waukee, Wis. 
Pierpont J. E. Wood, Jeffres, Mouat, Oestreich, Wood & 
Cunningham, Janesville, Wis. 


Nebraska Post, June 22, 1944 


President: Ben Hughes, Hughes Brothers Company, Seward, 
Nebr. 
Vice-President: John McCague, Jubilee Manufacturing Com- 
pany, Omaha, Nebr. 
Secretary-Treasurer: Fred G. Arkoosh, Wilkinson Manufactur- 
ing Company, Omaha, Nebr. 
Directors: Robert H. Ammon, Cushman Motor Works, Lin- 
coln, Nebr. 
Robert Bernstein, Independent Metal Products, Omaha, 
Nebr. 
Dana Bradford, Bradford-Kennedy Company, Omaha, Nebr. 
F. H. Bucholz, Omaha Steel Works, Omaha, Nebr. 
Clyde Dempster, Dempster Mill Manufacturing Company, 
Beatrice, Nebr. 
Karl Vogel, State Senator, Omaha, Nebr. 


New York Post, June 15, 1921 


President: George F. Hussey, Jr., Americans Standards Asso- 
ciation, New York, N. Y. 
Vice-Presidents: J. G. Phillips, International Business Machines 
Corporation, New York, N. 
L. C. Stowell, Underwood Corporation, New York, N. Y. 
e L. Auer, R. Hoe & Company, New York, N. Y. 
T. —_ Luria Steel & Trading Corporation, New 
ak. N.Y 
Secretary- Treasurer: J. S. Walker, New York Ordnance Dis- 
trict, 180 Varick Street, New York 14, N. Y. 
Directors: P. R. Bassett, Sperry Gyroscope Company, Great 
Neck, N. Y. 
T. F. Brown, National Distillers Products Corporation, 
New York, N. Y. 
C. Stewart Comeaux, Sporting Arms & Ammunition Manu- 
facturers’ Institute, New York, N. Y. 
Paul T. Cullen, Sperry Gyroscope Company, Great Neck, 
Y 


William E. Eisner, American Visuals Corporation, New 
York, N. Y. 

Crosby Field, Flakice Corporation, Brooklyn, N. Y. 

J. M. o> American Car & Foundry Company, New 
York, N 
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D. B. MacMaster, D. Blair MacMaster Company, New York, 
N. Y. 


R. L. Maxwell, American Machine & Foundry Company, 
New York, N. Y. 

Chester E. Mueller, 830 Broad Street, Newark, N. J. 

Henry N. Sachs, Frank Crystal & Company, New York, 
N. Y. 

P. B. Scott, Stone & Webster, Inc., New York, N. Y. 

Lloyd W. Stearns, Metropolitan Life Insurance Company, 
New York, N. Y. 

A. E. Van Cleve, Crucible Steel Company of America, 
New York, N. Y. 


Northwest Post, March 15, 1945 


President: W. C. MacFarlane, Minneapolis-Moline Company, 
Minneapolis, Minn. 
Vice-Presidents: Harold W. Sweatt, Minneapolis-Honeywell 
Regulator Company, Minneapolis, Minn. 
Charles L. Horn, Federal Cartridge Corporation, Minne- 
apolis, Minn. 
Secretary-Treasurer: Roland F. Wilson, U. S. Playing Card 
Company, 411 Palace Building, Minneapolis 1, Minn. 
Directors: The officers and Albert P. Baston, Baston-Barington 
Chevrolet Company, Minneapolis, Minn. 
Fred Blumers, General Mills, Inc., Minneapolis, Minn. 
P. G. Bourne, Seeger Refrigerator Company, St. Paul, Minn. 
Charles E. Buckbee, Buckbee Mears Company, St. Paul, 
Minn. 
Harry A. Bullis, General Mills, Inc., Minneapolis, Minn. 
Richard P. Carlton, Minnesota Mining & Manufacturing 
Company, St. Paul, Minn. 
Walter F. Kasper, Fairmont Railway Motors, Inc., Fair- 
mont, Minn. 
Warren C. MacFarlane, Jr., Minneapolis-Moline Company, 
Minneapolis, Minn. 
Luther S. Oakes, Winston Brothers Company, Minneapolis, 
Minn. 
David W. Onan, D. W. Onan & Sons, Inc., Minneapolis, 
Minn. 
George H. Rozum, Rozum Brothers Motors Company, 
Watertown, S. Dak. 
Walter G. Seeger, Seeger Refrigerator Company, St. Paul, 
Minn. 
Donald A. Smith, Smith, Inc., Fargo, N. Dak. 
Alton V. Stallard, United States Rubber Company, New 
Brighton, Minn. 
Harold O. Washburn, American Hoist & Derrick Company, 
St. Paul, Minn. 
Alfred M. Wilson, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minn. 
Frank B. Winston, Winston Brothers Company, Minne- 
apolis, Minn. 
Brison Wood, Minneapolis-Honeywell Reguiator Company, 
Minneapolis, Minn. 


Philadelphia Post, December 9, 1926 
President: D. N. Hauseman, Houdry Process Corporation, 
Philadelphia, Pa. 
Vice-Presidents: Donald Armstrong, U. S. Pipe & Foundry 
Company, Burlington, N. J. 
Albert W. Gilmer, Barnes, Dechert, Price, Myers & Clark, 
Philadelphia, Pa. 
Howard S. Lewis, Parish Pressed Steel Company, Reading, 
Pa. 
William S. Worrilow, Lebanon Steel Company, Lebanon, 


a. 

Secretary-Treasurer: Robert T. Gebler, Room 1138, Lincoln 
Liberty Building, Philadelphia 7, Pa. 

Directors: G. M. Barnes, Budd Company, Philadelphia, Pa. 
Edward G. Budd, Jr., Budd Company, Philadelphia, Pa. 
Henry W. Gadsden, Sharp & Dohme, Philadelphia, Pa. 

H. Paul Gant, Glen Moore, Pa. 
D. N. Hauseman, Houdry Process Corporation, Philadelphia, 
Pa. 
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C. Jared Ingersoll, Kansas, Oklahoma & Gulf Railroad Com- 
pany, Philadelphia, Pa. 

Thomas A. Kennally, Philco Corporation, Philadelphia, Pa. 

Ernest J. Langham, Sun Oil Company, Philadelphia, Pa. 

—~ P. Luckey, Hamilton Watch Company, Lancaster, 


a. 
—_ N. Marsh, Hercules Powder Company, Wilmington, 


Howard C. Peterson, Fidelity-Philadelphia Trust Company, 
Philadelphia, Pa. 

William J. Meinel, Heintz Manufacturing Company, Phila- 
delphia, Pa. 

J. T. Simpson, Harrisburg Steel Corporation, Harrisburg, Pa. 

—_ = Redding, Leeds & Northrup Company, Philadel- 
phia, Pa. 

Martin Sandler, Beverley Hills, Pa. 

Arthur J. Seiler, Main Belting Company, Philadelphia, Pa. 

Marvin W. Smith, Baldwin-Lima-Hamilton Corporation, 
Eddystone, Pa. 

Everett B. Webster, Crown Can Company, Philadelphia, Pa. 

Henry H. Ziesing, Midvale Company, Philadelphia, Pa. 


Pittsburgh Post, February 24, 1927 


President: T. H. Eddy, George A. Kelly Co., Pittsburgh, Pa. 
First Vice-President: T. E. Millsop, Weirton Steel Company, 
Weirton, W. Va. 
Second Vice-President: J. K. B. Hare, Westinghouse Electric 
Corporation, Pittsburgh, Pa. 
Secretary-Treasurer: W. S. Rial, Jr., Morrison Rubber Com- 
pany, Pittsburgh 6, Pa. 
Directors: The officers and J. A. Appleton, Pennsylvania Rail- 
road Company, Pittsburgh, Pa. 
F. R. Denton, Mellon National Bank & Trust Company, 
Pittsburgh, Pa. 
R. C. Downie, Peoples First National Bank & Trust Com- 
pany, Pittsburgh, Pa. 
R. C. Enos, Standard Steel Spring Company, Coraopolis, Pa. 
W. K. Fitch, Dravo Corporation, Pittsburgh, Pa. 
K. C. Gardner, United Engineering & Foundry Company, 
Pittsburgh, Pa. 
H. A. Gidney, Gulf Oil Corporation, Pittsburgh, Pa. 
H. B. Higgins, Pittsburgh Plate Glass Co., Pittsburgh, Pa. 
C. F. Hood, United States Steel Corporation, Pittsburgh, Pa. 
L. Iversen, Mesta Machine Company, West Homestead, Pa. 
G. H. Love, Pittsburgh Consolidation Coal Company, Pitts- 
burgh, Pa. 
Ben Moreell, Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Gwilym A. Price, Westinghouse Electric Manufacturing 
Corporation, Pittsburgh, Pa. 
Brehon B. Somervell, Koppers Company, Pittsburgh, Pa. 
A. E. Walker, National Supply Company, Pittsburgh, Pa. 
I. W. Wilson, Aluminum Company of America, Pittsburgh, 
Pa. 


Puget Sound Post, January 25, 1944 
President: H. P. Lawrence, Northwest Lead Company, Seattle, 
Wash. 
Vice-Presidents: Robert A. Nelson, Standard Service Tire, Inc., 
Seattle, Wash. 
John E. Cannon, Cummins Northwest Diesel Sales, Inc., 
Seattle, Wash. 
Secretary-Treasurer: C. Walter Huffine, 414 White Building, 
Seattle, Wash. 
Directors: Frank Berry, Yakima Tent & Awning Company, 
Yakima, Wash. 
L. B. Cooper, University of Washington, Seattle, Wash. 
J. A. Denn, Pacific Powder Company, Seattle, Wash. 
Watt Fallis, Kenworth Motor Truck Corporation, Seattle, 
Wash. 
Alexander Finlayson, Pacific Car & Foundry Company, 
Seattle, Wash. 
George Lamb, Lamb’s Grays Harbor Company, Hoquiam, 
Wash. 
Fairman B. Lee, F. B. Lee Company, Seattle, Wash. 


September-October, 1951 


A. F. Parker, Northwest Metal Products, Seattle, Wash. 
William L. Schicssl, Fentron Steel Works, Seattle, Wash. 
F. W. Schmidt, Western Metalcraft Company, Olympia, 
Wash. 
Ferdinand Schmitz, Berger Engineering Company, Seattle, 
ash 


Wash. 

Walter Tyly, Columbia Electric Manufacturing Company, 
Spokane, Wash. 

Tay O. Welch, Mt. Rainier Ordnance Depot, Tacoma, 
Wash. 


Quad Cities-Ilowa Post, May 28, 1945 


President: G. L. Weissenburger, Keokuk Electro-Metals Cor- 
poration, Keokuk, Iowa. 

Vice-President: P. S. Mumford, American Machine & Metals, 
Inc., East Moline, Ill. 

Secretary-Treasurer: Donald L. Meyers, Rock Island Arsenal, 
Rock Island, Ill. 

Directors: A. C. Danckind, Maytag Company, Newton, Iowa. 
C. E. Erickson, C. E. Erickson Company, Des Moines, lowa. 
N. L. Etten, Chamberlain Corporation, Waterloo, Iowa. 

L. M. Gildea, International Harvester Company, Rock Island, 
Ill. 

G. A. Mathes, Iowa Ordnance Plant, Burlington, Iowa. 

L. A. Murphy, Deere & Company, Moline, Ill. 

C. E. Murray, Englehart Manufacturing Company, Daven- 
port, Iowa. 

E. W. Ross, Minneapolis-Moline Company, Moline, Ill. 

T. E. Stahl, J. I. Case Company, Bettendorf, Iowa. * 

G. A. Uhlmeyer, Iowa-Illinois Gas & Electric Company, 
Rock Island, III. 

C. A. Waldmann, Deere & Company, Moline, III. 

W. W. Warner, Rock Island Arsenal, Rock Island, III. 

C. D. Wiman, Deere & Company, Moline, III. 


Rocky Mountain Post, June 10, 1942 


President: James D. Maitland, Cobusco Steel Products, Den- 
ver, Colo. 

Vice-President: James Colasanti, Metal Treating & Research 
Company, Denver, Colo. 

Secretary-Treasurer: Gerould A. Sabin, Colorado Fuel & Iron 
Corporation, Room 806, Continental Oil Building, Denver, 
Colo. 

Directors: A. W. Ainsworth, William Ainsworth & Sons, Inc., 

Denver, Colo. 

C. C. Drake, Griffin Wheel Company, Denver, Colo. 

Fred R. Eberhardt, Eberhardt-Denver Company, Denver, 
Colo. 

Benjamin C. Essig, Gardner-Denver Company, Denver, 
Colo. 

J. K. Garretson, Republic Steel Corporation, Denver, Colo. 

John G. Gates, Gates Rubber Company, Denver, Colo. 

Robert P. Gutshall, Colorado Tent & Awning Company, 
Denver, Colo. 

Marvin M. Millsop, Denver, Colo. 

William M. Reno. Bill Reno, Inc., Denver, Colo. 

Stanley C. Shubart, Schloss & Shubart, Denver, Colo. 

Harold F. Silver, Silver Engineer Works, Denver, Colo. 

T. C. Timpte, Timpte Brothers, Denver, Colo. 

J. R. Travis, Eaton Metal Products Company, Denver, Colo. 

C. W. Webb, Armco Drainage & Metal Products Company, 
Denver, Colo. 

Adolph D. Weiss, Winter-Weiss Company, Denver, Colo. 


St. Louis Post, January 18, 1927 

President: Granville A. Waters, Wagner Electric Corporation, 
St. Louis, Mo. 

Vice-President: Charles P. Whitehead, General Steel Castings 
Company, Granite City, Ill. 

Secretary: William P. Gatley, National Rejectors, Inc., St. 
Louis, Mo. 

Treasurer: Chris J. Senes, St. Louis Ordnance District, St. 
Louis, Mo. 
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Directors: W. M. Akin, Laclede Steel Company, St. Louis, Mo. 
J. I. Bandy, U. S. Naval Air Station, St. Louis, Mo. 
J. D. Childs, St. Louis Ordnance District, St. Louis, Mo. 
Adrain W. Frazier, Frazier-Davis Construction Company, 
St. Louis, Mo. 
Russell E. Gardner, Jr., Reinholdt & Gardner, St. Louis, Mo. 
Edward J. Judge, Scullin Steel Company, St. Louis, Mo. 
John +" eee Granite City Steel Company, Granite 
City, I 
Edwin B. Meissner, St. Louis Car Company, St. Louis, Mo. 
—— H. Morgan, Emerson Electric Company, St. Louis, 
0. 
Arden J. Mummert, McQuay-Norris Manufacturing Com- 
pany, St. Louis, Mo. 
Spencer T. Olin, Olin Industries, Inc., East Alton, III. 
Col. George W. Pardy, Scott Air Force Base, Belleville, I). 
M. F. Peterson, Carter Carburetor Company, St. Louis, Mo. 
William M. Rand, Monsanto Chemical Company, St. Louis, 
Mo. 


San Francisco Post, October 17, 1923 


President: Paul Davies, Food Machinery & Chemical Corpora- 
tion, San Jose, Calif. 
Vice-Presidents: E. E. Trefethen, Jr.. Henry J. Kaiser Com- 
pany, Oakland, Calif. 
Starr Bruce, Welch & Company, San Francisco, Calif. 
Secretary-Treasurer: C. H. Wuerz, San Francisco Ordnance 
District, Oakland Army Base, Oakland 14, Calif. 
Directors: The officers and James B. Black, Pacific Gas & Elec- 
tric Company, San Francisco, Calif. 
John E. Cushing, Oceanic Steamship Company, San Fran- 
cisco, Calif. 
Philip J. FitzGerald, Dean Witter & Company, San Fran- 
cisco, Calif. 
Lawrence S. Fletcher, Piedmont, Calif. 
W. E. Henderson, Christian Brothers Winery, Napa, Calif. 
yt B. Jessup, Marchant Calculating Company, Oakland, 
Cali 


Waker Starr, Soundview Pulp Company, San Francisco, 

Calif. 

Jean c. Witter. Dean Witter & Company, San Francisco, 
iis 


Texas Post, October 30, 1942 


President: E. D. Konken, Napko Paint & Varnish Company, 
Houston, Tex. 
+. tee W. O. Hedrick, McEvoy Company, Houston, 
ex. 
ieee Leo S. Bassett; P: ©. Box 2545, Houston, 


‘ex. 
Directors: H. H. Brien, Texas Foundries, Inc., Houston, Tex. 

H. J. Hagn, Well Equipment Manufacturing Corporation, 
Houston, Tex. 

O. L. Lorchn, Cameron Iron Works, Houston, Tex. 

D. J. Martin, Hughes Tool Company, Houston, Tex. 

W. H. Miner, Lufkin Foundry & Machine Company, Hous- 
ton, Tex. 

L. B. Ryan, The Rice Institute, Houston, Tex. 


University of Michigan Post, February 20, 1941 


President: Gerald F. Fox, University of Michigan, Ann Arbor, 
Mich. 

Vice-President: Jack C. Gillett, University of Michigan, Ann 
Arbor, Mich. 

Secretary-Treasurer: Ronald Modlin, University of Michigan, 
Ann Arbor, Mich. 

Directors: Clinton Harris, Argus Inc., Ann Arbor, Mich. 


R. Clay Porter, University of Michigan, Ann Arbor, Mich. 
Charles M. Thatcher, University of Michigan, Ann Arbor, 
Mich. 
Faculty Adviser: Wesley O. Moberg, R.O.T.C. Detachment, 
University of Michigan, Ann Arbor, Mich. 


Washington Post, November 18, 1925 


President: John K. Christmas, Office Assistant Chief of Staff, 
United States Army, Washington, D. C. 
Vice-Presidents: R. P. Williams, Rheem Manufacturing Com- 
pany, Washington, D. C. 
B. Hall Hanlon, Naval Gun Factory, Washington, D. C. 
Secretary-Treasurer: J. Donald Browne, Automobile Manu- 
facturers Association, 830 Transportation Bldg., Washing- 
ton, D. C. 
Directors: H. N. Arbuthnot, Allegheny Ludlum Steel Cor- 
poration, Washington, D. C. 
Allen V. Astin, Bureau of Standards, Washington, D. C. 
Merle Davis, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 
John N. Dick, United States Air Force, Washington, D. C. 
A. H. Hobelmann, Walter Kidde & Company, Washing- 
ton, D. C. 
Ludlow King, Owens-Corning Fiberglas Company, Wash- 
ington, D. C. 
W. G. Lockwood, American Locomotive Company, Wash- 
ington, D. C. 
Arthur F. Macconochie, University of Virginia, Charlottes- 
ville, Va. 
C. E. Meissner, Budd Company, Washington, D. C. 
William I. Richmond, Frigidaire Division, General Motors 
Corporation, Washington, D. C. 
C. H. M. Roberts, Office of the Chief of Ordnance, United 
States Army, Washington, D. C. 
Stanley A. Shank, Socony-Vacuum Oil Company, Wash- 
ington, D. C. 


Yankee Post, June 30, 1925 
oo G. P. Slade, Voight, Wright & Slade, Providence, 


VienPresidents: J. J. Brogan, Jefferson Electric Company, 
Fall River, Mass. 
H. A. Wansker, United-Carr Fastener Corporation, Cam- 
bridge, Mass. 
John J. Meyer, Independent Lock Company, Fitchburg, 
Mass. 
Secretary-Treasurer: W. Bruce Loomis, Boston Ordnance Dis- 
trict, Army Base, Boston 10, Mass. 
Directors: C. F. Carlstrom, 9 Flagg Street, Worcester, Mass. 
J. S. Crawford, River Street, Norwell, Mass. 
Elliott Gordon, Gorham Manufacturing Company, Provi- 
dence, R. I. 
R. N. Greenwood, Heywood-Wakefield Company, Gardner, 
Mass. 
R. M. Hudson, New England Council, Boston, Mass. 
J. L. Martin, Watertown Arsenal, Watertown, Mass. 
L. J. Meyns, Babson Institute of Business Administration, 
Wellesley, Mass. 
E. W. Miller, Fellows Gear Shaper Company, Springfield, 
Vt. 
R. S. Morse, National Research Corporation, Cambridge, 
Mass. 
J. P. Spang, Jr., Gillette Safety Razor Company, Boston, 
ass. 
G. W. Sweet, J. C. Crosby Company, Newton, Mass. 
R. F. Williams, Associated Industries of Massachusetts, 
Boston, Mass. 
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Divisions and Committees of A.O.A. 


Technical Divisions and Committees of the Association are vol- 
untary advisory groups of qualified personnel, organized 
primarily along commodity lines, to serve the ordnance or- 
ganizations of the Army, Navy, and Air Force and other agen- 
cies of the national-defense establishment of the United States. 


ARTILLERY DIVISION 
Executive Board: 
J. E. Trainer, Firestone Tire & Rubber Company, Akron, 
Ohio, chairman. 
J. L. Auer, R. Hoe & Company, New York, N. Y. 
John T. Brown, J. I. Case Company, Racine, Wis. 


Seer Davidson, Bucyrus-Erie Company, South Milwaukee, 
is. 


E. S. Dulin, Byron Jackson Company, Los Angeles, Calif. 

W. J. Fisher, A. B. Farquhar Company, York, Pa. 

J. E. Galvin, Ohio Steel Foundry Company, Lima, Ohio. 

L. Iverson, Mesta Machine Company, West Homestead, Pa. 
N. R. Knox, Bucyrus-Erie Company, South Milwaukee, Wis. 
E. R. Leeder, Detriot, Mich. 

ay I. Martin, United Shoe Machinery Company, Beverly, 


Wiliam H. Mitchell, Ridgewood Ordnance, Inc., Cincinnati, 


L. A. Petersen, Otis Elevator Company, New York, N. Y. 
ve Peterson, Hannifin Manufacturing Company, Chicago, 


James B. Rosser, Pullman-Standard Car Manufacturing 
Company, Chicago, Ill. 

S. E. Skinner, General Motors Corporation, Lansing, Mich. 

Ey Williams, American Type Founders, Inc., Elizabeth, 


Gun Forging Committee: 

William H. Mitchell, Ridgewood Ordnance, Inc., Cincinnati, 
Ohio, chairman. 

W. B. Kennedy, National Tube Company, McKeesport, Pa. 

Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

Scott . U. S. Pipe & Foundry Company, Burling- 
ton, N. J. 


E. C. Smith, Republic Steel Corporation, Cleveland, Ohio. 

George Struble, Bethlehem Steel Company, Bethlehem, Pa. 

- es Timken, Timken Roller Bearing Company, Canton, 
io. 


H. H. Ziesing, Midvale Company, Philadelphia, Pa. 


Recoil, Recuperator and Equilibrator Committee: 

J. L. Auer, R. Hoe & Company, New York, N. Y., chairman. 
Otto J. Maha, Hannifin Manufacturing Company, Chicago, III. 
Alex Marks, Otis Elevator Company, New York, N. Y. 

C. H. Nazro, Byron Jackson Company, Los Angeles, Calif. 


Gun Carriage and Mount Committee: 
Trevor Davidson, Bucyrus-Erie Company, South Milwaukee, 
Wis., chairman. 
S J. Matosec, Pullman-Standard Car Manufacturing 
ompany, Chicago, Ill. 
H. V. . International Harvester Company, Melrose 
— F. Scheel, Timken-Detroit Axle Company, Detroit, 
i 
R. F. V. Stanton, American Machine & Foundry Company, 
New Yor ; 
Ss. L. Whitehall, Parish Pressed Steel Company, Reading, Pa. 


FIRE CONTROL INSTRUMENT DIVISION 


Executive Board: 
Stanley C. Hope, Esso Standard Oil Company, New York, 
N. Y., chairman. 


September-October, 1951 


Ralph L. Goetzenberger, Minneapolis-Honeywell Regulator 
Company, Washington, D. C., deputy chairman. 

J. A. MacDonnell, Gilbert & Barker Manufacturing Com- 
pany, West Springfield, Mass., secretary. 

R. E. Gillmor, Sperry Corporation, New York, N. Y 

Carl S. Hallauer, Bausch & Lomb Optical Company, Ro- 
chester, N. Y. 

Myron Hayes, Eastman Kodak Company, Rochester, N. Y. 

F. R. Lack, Western Electric Company, New York, N. Y. 

Harold W. Sweatt, Minneapolis-Honeywell Regulator Com- 

pany, Minneapolis, Minn. 
Gordon B. Welch, Davidson Corporation, Chicago, Ill 


Electronics Committee: 


Donald ‘ apt Bell Telephone Laboratories, Inc., 
York, N chairman. 
be a R. G Baker, General Electric Company, Syracuse, 


N 


P. R. Bassett, Sperry Gyroscope Company, Great Neck, N. Y. 
a, Morris, Westinghouse Electric Corporation, Baltimore, 
d. 


Optical Committee: 
William Roach, Eastman Kodak Company, Rochester, N. Y., 


chairman. 
C. L. Farrand, Farrand Optical Company, New York, N. Y. 
L. Re yest, Bausch & Lomb Optical Company, Rochester, 


Irvine © Grote, National Bureau of Standards, Washing- 
ton, VD. LU. 

C. W. Keuffel, Keuffel & Esser Company, Hoboken, N. J. 

A. B. Simmons, Eastman Kodak Company, Rochester, N. Y. 

Gordon B. Welch, Davidson Corporation, Chicago, III. 


Advisory Members of Optical Committee: 
M. G. Babcock, Pittsburgh Plate Glass Company, Pittsburgh, 


Pa. 
ay eee National Bureau of Standards, Washington, 


C. F. Henkel, Corning Glass Works, Corning, N. Y. 
G. M. Taylor, Gar Wood Company, Findlay, Ohio. 
Fred E. Wright, Carnegie Institution, Washington, D. C. 


Mechanical Committee: 

T. C. O'Donnell, Gilbert & Barker Manufacturing Company, 
West Springfield, Mass., chairman. 

T. H. Beard, Dictaphone Corporation, Bridgeport, Conn. 

H. J. MacDonald, Electrical Wire & Cable Department, U. S. 
Rubber Company, New York, N. Y. 

L. at. jy anoretly, Sperry Gyroscope Company, Great Neck, 


Ear Sestit Eureka Williams Corporation, Bloomington, 


Watch and Clock Committee: 


George P. Luckey, Hamilton Watch Company, Lancaster, Pa., 
chairman. 
D. ~~ * eee General Time Corporation, New York, 


D. “a , E. Ingraham Company, Bristol, Conn 
J. G. Shennan, Elgin National Watch Company, Elgin, I1!. 
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Technical Divisions and Committees 


Instrument Jewel Bearings Committee: 

W. N. Brandes, Elgin National Watch Company, Elgin, 
Ill., chairman. 

Malcolm H. Barnes, Linde Air Products Company, Tona- 
wanda, N. Y 

E. J. Boland, General Electric Company, West Lynn, Mass. 

R. W. Davidson, Arma Corporation, Brooklyn, N. Y. 

Orville Gatti, Aurele M. Gatti, Inc., Trenton, N. J. 

> Gifford, Hamilton Watch Company, Lancaster, 


Joseph Haines, Industrial Sapphire Corporation, Quaker- 
town, Pa. 

R. P. Lansing Eclipse Pioneer Division, Bendix Aviation 
Corporation, Teterboro, N. J 

Max Meller, Adolf Meller Company, Providence, R. I. 

Lloyd Scott, Hughes Aircraft Company, Culver City, Calif. 

Roger F. Waindle, Nugent Sand Company, Muskegon, Mich. 

S. A. Weart, United States Bearing Corporation, Larch- 
mont, N. Y. 


Don Worley, John Worley Jewel Company, Waltham, Mass. 


Instrument Precision Ball Bearings Committee: 

F. E. Ericson, Barden Corporation, Danbury, Conn., chair- 
man. 

A. N. Daniels, New Hampshire Ball Bearings, Inc., Peter- 
borough, N. H. 

a A, et, Miniature Precision Bearings, Inc., Keene, 


F. Leister, Fafnir Bearing Company, New Britain, Conn. 

C. E. Morse, Marlin-Rockwell Corporation, Jamestown, N. Y. 

ba T. Murden, New Departure Division, GMC, Bristol, 
‘onn. 


Advisory Members: 

R. W. Davidson, Arma Corporation, Brooklyn, N. Y. 

F. V. Johnson, General Electric Company, Schenectady, N. Y. 

Orin B. Johnston, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minn. 

H. Loen, Bendix Aviation Corporation, Teterboro, N. J. 

W. A. Reichel, Kearfott Company, Little Falls, N. J. 

S. J. Turek, Sperry Gyroscope Company, Great Neck, N. Y. 


GAGE INDUSTRY DIVISION 
Executive Board: 
Louis F. Polk, Sheffield Corporation, Dayton, Ohio, chairman. 
W. Dubyk, Naval Gun Factory, Washington, D. C., deputy 
chairman. 
B. B. Patton, Frankford Arsenal, Philadelphia, Pa., secretary. 
A. D. Anderson, Naval Gun Factory, Washington, D. C. 
A. H. d’Arcambal, Pratt & Whitney, West Hartford, Conn. 
J. Chester Bath, John Bath & Company, Worcester, Mass. 
W. J. Darmody, Frankford Arsenal, Pa. 
Harry B. Hambleton, Brielle, N. J. 
J. G. Schneider, Air Matériel Command, Wright-Patterson 
Air Force Base, Dayton, Ohio. 


Special Committee: 
3 fitcereh, Standard Gage Company, Poughkeepsie, 


R. F. Bosron, Air Matériel Command, Wright-Patterson Air 
Force Base, Dayton, Ohio. 

Edward H. Cahill, Haverford, Pa. 

<> Carriker, Carbide and Carbon Corporation, Oak Ridge, 

enn. 

George . 5 Lincoln Park Industries, Inc., Lincoln 
Park, \ 

W. H. Gourlie. Sheffeld Corporation, Hartford, Conn. 

Robert E. Lamb, Republic Gage Company, Detroit, Mich. 

F. C. Tanner, Federal Products Corp., Providence, R. I. 

Roger F. Waindle, Nugent Sand Company, Muskegon, Mich. 
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Advisory Members: 

F. S. Blackall, Rt Taft-Peirce Manufacturing Company, 
Woonsocket, R. 

Arnold K. tery "Brown & Sharpe Manufacturing Com- 
pany, Providence, R. I. 

Melvin Fruechtenicht, Frankford Arsenal, Philadelphia, Pa. 

Irving H. Fullmer, National Bureau of Standards, Wash- 
ington, D. C. 

=. Gallaher, Clover Manufacturing Company, Norwalk, 

onn. 

W. P. Henry, Bureau of Ordnance, United States Navy, 
Washington, D. C. 

Donald G. Millar, Greenfield Tap & Die Company, Green- 
field, Mass. 

Charles M. Pond, Pratt & Whitney, West Hartford, Conn. 

Arthur F. Wentzel, Air Matériel Command, Wright-Patter- 
son Air Force Base, Dayton, Ohio. 


INDUSTRIAL MOBILIZATION COMMITTEE 

This C ittee is composed of the members of the national 

Executive Committee of the American Ordnance Association: 

James L. Walsh, New York, N. Y., President. 

Herbert A. Gidney, Pittsburgh, Pa., Vice-President. 

Harvey C. Knowles, Cincinnati, Ohio, Vice-President. 

Louis F. Polk, Sheffield Corporation, Dayton, Ohio, Vice- 
President. 

Robert L. Biggers, Fargo Truck Division, Chrysler Corpora- 
tion, Detroit, Mich., Vice-President. 


C. Jared Ingersoll, Philadelphia, Pa., Director. 

R. E. Gillmor, New York, N. Y., Director. 

Henry P. Erwin, Washington, D. C., Treasurer. 

John Ross Delafield, New York, N. Y., Counsel. 

L. A. Codd, Washington, D. C., Executive Vice-President. 





PACKING AND PACKAGING DIVISION 


Executive Board: 

Paul O. Vogt, General Electric Company, Schenectady, N. Y., 
chairman. 

A. C. Beardsell, Container Laboratories, New York, N. Y. 

Gordon Bennett, Anaconda Copper Mining Company, New 
York, N. Y. 

J. W. Kraus, Thompson Products, Inc., Cleveland, Ohio. 

A. D. Peister, General Motors Overseas Operations, New 
York, N. Y. 

R. F. Weber, International Harvester Company, Chicago, III. 


Preservation Committee: 

J. W. Kraus, Thompson Products, Inc., Cleveland, Ohio, 
chairman. 

L. C. Barail, United States Testing Company, Hoboken, N. J. 

L. M. Burgess, H. P. Smith Paper Company, Chicago, IIl. 

H. George Gerrick, Randolph Engineering Company, Pitts- 
burgh, Pa. 

Thomas M. Hill, Aluminum Company of America, Pitts- 
burgh, Pa 

F. F. Holt, McCarthy-Root Manufacturing Company, De- 
troit, Mich. 

M. G. Schmitt, Thilmany Pump & Paper Company, Kau- 
kauna, Wis. 

A. J. Seibert, Jr., Seibert Varnish Company, Detroit, Mich. 

tad Senkus, Nox-Rust Chemical Corporation, Chicago, 


A. I. Totten, Jr., Reynolds Metals Company, Richmond, Va. 
fae, Wachter, Shell Development Company, Emeryville, 
Calif. 


H. R. Wilson, Firestone Tire & Rubber Company, Akron, 
hio. 


Advisory Members: 
R. H. Bescher, Koppers Company, Orrville, Ohio. 
Robert Jamison, Sr., Vibradamp Corporation, Jackson, Mich. 


ORDNANCE—SECTION If 





Technical Divisions and Committees 


Roger Lovett, Filtrol Corporation, Los Angeles, Calif. 

L. F. Wagner, Glidden Company, Reading, Pa. 

Consultants: 

H. G. Cherry, Office, Chief of Ordnance, U. S. Army. 

N. L. Ripich, Rossford Ordnance Depot, Toledo, Ohio. 

Corrugated and Waterproof Paper Containers Committee: 

A. C. Beardsell, Container Laboratories, New York, N. Y., 
chairman. 

H. T. French, Electric Storage Battery Company, Philadel- 
Phia, Pa. 


OZ, dctnem, Kaiser-Frazer Corporation, Willow Run, 
i 


P. P. Kennedy, E. I. du Pont de Nemours & Company, 
Wilmington, Del. 

— Kuhlman, Radio Corporation of America, Harri- 
son, N. J. 

S. S. Tomlin, Jr., Shell Oil Company, New York, N. Y 


Advisory Members: 
aS Aument, American Box Board Company, Grand Rapids, 
ich. 


a Downs, Thilmany Pulp & Paper Company, Kaukauna, 
is. 


W. B. Lincoln, Jr., Inland Container Corporation, In- 
dianapolis, Ind. 
A. Grayson Lynn, Robert Gair Company, New York, N. Y. 
_* Odell, Dewey & Almy Chemical Company, Cambridge, 
ass. 


Light Wooden Boxes and Crates Committee: 

R. F. Weber, International Harvester Company, Chicago, 
Ill., chairman. 

HOE Brill, Mid-States Container Corporation, DeGraff, 

hio. 

R. Clendenin, Nox-Rust Chemical Corporation, Chicago, III. 

H. E. Fairweather, International Harvester Company, Fort 
Wayne, Ind. 

W. B. Keefe, Westinghouse Electric Corporation, Mansfield, 


* Leven, Minneapolis-Moline Company, Minneapolis, 

inn. 

R. om Marine Insurance Underwriters, Detroit, 
i 


ba is \ a Jr., C. Tennant Sons & Company, New York, 


A. M. Riley, Riley & Downer, Inc., Orange, N. J. 

Heavy Wooden Crates and Cases Committee: 

A. ee Soe General Motors Overseas Operations, New 

Yor 

L. R. Burroughs, Ford Motor Company, Jersey City, N. J. 

R. A. Mantz, International Harvester Company, Chicago, III. 

Gordon Payne, Chrysler Corporation, Detroit, Mich. 

Palletizing and Loading Committee: 

Gordon Bennett, Anaconda Copper Mining Company, New 
York, N. Y., chairman. 

E. E. English, American Brass Company, Ansonia, Conn. 

F. H. Horton, Aluminum Company of America, Pitts- 
burgh, Pa. 

Vincent Reade, Whitehead Metal Products Company, New 
York, N. Y. 


ROCKET, BOMB, AND ARTILLERY 
AMMUNITION DIVISION 
Executive Board: 
Harvey C. Knowles, Procter & Gable Company, Cincinnati, 
Ohio, chairman. 
J. A. Meek, Firestone Tire & Rubber Company, Akron, 
Ohio, deputy chairman. 
R. H. Kellogg, Procter & Gamble Company, Cincinnati, 
Ohio, secretary 


September-October, 1951 


Bomb Committee: 
Robert C. Enos, Standard Steel Spring Company, Coraopolis, 
Pa., chairman. 
H. W. Brock, A. O. Smith Corporation, Milwaukee, Wis., 
deputy chairman. 
WF Atwme, Wheeling Steel Corporation, Wheeling, 
. Va. 


L. W. Browne, Gate City Iron Works, Omaha, Nebr. 

J. J. Calhoun, Budd Company, Philadelphia, Pa. 

Gordon B. Colby, Central Can Company, Chicago, IIl. 

a? Culver, Jr Wrought Iron Range Company, St. Louis, 
0. 

N. L. Etten, Chamberlain Corporation, Waterloo, Iowa. 

F. A Fantz, Midwest Piping & Supply Company, St. Louis, 
°. 

D. W. Fletcher, National Tube Company, Pittsburgh, Pa. 

R. a pe American Car and Foundry Company, New York, 


W. J. Haynes, Jr., Darby Corporation, Kansas City, Kans. 
A. V. Murray, Scaife Company, Pittsburgh, Pa. 

John T. Parsons, Parsons Corporation, Traverse City, Mich. 
T. E. Stahl, J. I. Case Company, Bettendorf, Iowa. 

J. E. Whitmoyer, Harrisburg Steel Corporation, Harrisburg, 


R. 7 Williams, Jr., Rheem Manufacturing Company, Wash- 
ington, D. C. 


Cartridge Case Committee: 

K. T. Norris, Norris-Thermador Corporation, Los Angeles, 
Calif., chairman. 

Rupert Atkins, Kelsey-Hayes Wheel Company, Detroit, Mich. 

T. H. Chamberlain, Waterbury M i Division, 
Chase Brass & Copper Company, Waterbury, 

Gate @ oO. ts National Pressure Cooker Company, Eau 

re, W 
Wie aim. Heintz Manufacturing Company, Philadelphia, 
‘a. 


E. G. Gardner, Nesco, Inc., Chicago, Ill. 

William J. Gazey, Massillon Aluminum Division, Ekco Prod- 
ucts Company, Massillon, Ohio. 

Walter P. Hill, nrctoesine 3 Tube Division, Calumet and Hecla 
Consolidated Copper Company, Detroit, Mich. 

E. D. Howell, Clinton Manufacturing Division, Revere Cop- 
per & Brass, Inc., Clinton, Ill. 

H. E. Kenitz, Globe American Corporation, Kokomo, Ind. 

W. W. Kovalick, =a Products Division, Borg-Warner 
Corporation, Chicago, Ill. 

Charles Lambert, Clayton & Lambert Manufacturing Com- 
pany, Louisville, _ 

W. H. Miller, Bossert Company, Utica, N. Y. 

G. M. Moss, Fulton Sylphon Company, Knoxville, Tenn. 

ok on. Patterson, Electric Auto-Lite Company, Cincinnati, 


4 Peterson, Kewaskum Utensil Company, Kewaskum, 


E. G. Schiff, Servel, Inc., Evansville, Ind. 

H. B. Stoner, Stoner Manufacturing Corporation, Aurora, Ill. 

J. A. Watson, Motor Wheel Corporation, Lansing, Mich. 

S. L. Yarbrough, Rheem Manufacturing Company, South 
Gate, Calif. 


Material Subcommittee: 


T. F. Olt, Research Laboratories, Armco Steel Corporation, 
Middletown, Ohio. 

W. P. Gerhart, Bethlehem Steel Company, Bethlehem, Pa. 

Kirby F. Thornton, Aluminum Company of America, New 
Kensington, Pa. 


Technical Subcommittee: 
Harry M. Day, Ekco Products Company, Chicago, Ill. 
E. M. Wagner, San Marino, Calif. 





Technical Divisions and Committees 


Container Committee: 
J. F. Griswold, Jr., Chicago Mill & Lumber Company, 
Chicago, IIl., chairman. 
A G,Dantem, J. & L. Steel Barrel Company, Cleveland, 
o. 


H. T. Holbrook, Standard Cap & Seal Corporation, New 
York, N. Y. 


H. Y. Hooper, Hooper Byrne Company, New York, N. Y 

W. E. Mayers, Industrial Tape Corporation, New Bruns- 
wick, N. J. 

H. C. Simms, Cleveland Container Company, Washington, 


ET x 
J. B. Wiebers, American Can Company, Chicago, III. 


Advisory Members of Container Committee: 

A. J. Baumgardt, Sefton Fibre Can Company, St. Louis, Mo. 
J. M. Bogert, Bogert & Hopper, New York, N. Y. 

J. Carlson, Signode Steel Strapping Company, Chicago, III. 
C. H. Corey, Brooks & Perkins, Inc., Washington, D. C. 
George Denning, W. C. Ritchie and Company, Chicago, Ill. 
Fred DeWitt, Parker Rust Proof Company, Detroit, Mich. 
T. Dobbins, American Can Company, Maywood, III. 

E. om Green’s Ready-Built Homes Company, Rockford, 


G D oe. National Wooden Box Association, Washing- 
ton, D 

L. Montana, National Can Company, New York, N. Y. 

C. E. Norquist, Norquist Products, Inc., Jamestown, N. Y. 

C. F. Osgood, C. Tenant & Sons, New York, N. Y. 

A. J. Peterson, Goodyear Aircraft Corporation, Akron, Ohio. 

H. M. Reed, Gerrard Steel Wire Company, Chicago, Ill. 

&. Betas, Edward Manufacturing Company, Cincinnati, 

oO. 


5. : Rathborne Hair & Ridgway Company, Chicago, 
ll. 


Fred B. Shaw, Jr., Army Chemical Center, Edgewood, Md. 
E. Silbernagel, Geo. Silbernagel & Sons, Wausau, Wis. 

R. W. Springer, Feltex Corporation, Detroit, Mich. 
om Improved Mailing Case Company, New York, 


J. Stunkel, Central Wooden Box Association, Chicago, Ill. 

S. Tremble, Rudy Furnace Company, Dowagiac, Mich. 

aS Walling, Cozier Container Corporation, Cleveland, 
hio. . 


Fuze Committee: 

J. E. Burke, Stewart-Warner Corporation, Chicago, IIL, 
chairman. 

T. C. Smith, Frederick Hart & Company, Poughkeepsie, 
N. Y., deputy chairman. 

W. E. Faithorn, Jr., Stewart-Warner Corporation, Washing- 
ton, D. C., assistant secretary. 

R. H. Ammon, Cushman Motor Works, Inc., Lincoln, Nebr. 

<p. Burnett, Scovill Manufacturing Company, Waterbury, 

‘onn. 
=. S. Carter, Victoreen Instrument Company, Cleveland, 
hio. 

George Ensign, Elgin National Watch Company, Elgin, Ill. 

W. F. Errig, Peco Manufacturing Corporation, Philadel- 
phia, Pa. 

W. M. Ewart, Carter Carburetor Corporation, St. Louis, Mo. 

Daniel P. Geeding, Gruen Watch Company, Cincinnati, Ohio. 

| * onto, General Time Instruments Corporation, 
New York, N. Y. 

J. R. Hurley, Thor Corporation, Chicago, Ill. 

Fred Knohl, Shakeproof, Inc., Elgin, Ill. 

M. F. Manby, Hamilton Watch Company, Lancaster, Pa. 

R. K. McClintock, Sylvania Electric Products, Inc., Em- 
porium, Pa. 

Ellsworth L. Mills, Bastian-Blessing Company, Chicago, IIL 

B. F. Morris, Thomas A. Edison, Inc., West Orange, N. J. 

C. W. Pound, Electric Auto-Lite Company, Toledo, Ohio. 
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F. W. Powell, Eastman Kodak Company, Rochester, N. Y. 
M. L. = , Jr., Scovill Manufacturing Company, Water- 


Cc. G. Troxler, Hoover Company, North Canton, Ohio. 


Advisory Members of Fuze Committee: 

D. R. Beeman, Picatinny Arsenal, Dover, N. J. 

Dr. Gregory Comstock, Stevens Institute of Technology, 
Hoboken, N. J. 

T. B. Gibbe, Gibbs Manufacturing & Research Corporation, 
Janesville, Wis. 

Walter Herold, Bassick Company, Bridgeport, Conn. 

N. A. Hewitt, Ohio Screw Machine Products Company, 
Elyria, Ohio. 

Carl Schlesinger, Pollak Engineering & Manufacturing Com- 
pany, Newark, N. J. 


Loading Committee: 

M. P. Woodward, Procter & Gamble Company, Cincinnati, 
Ohio, chairman. 

B. B. Bond, Remington Rand, Inc., Stamford, Conn. 

C. B. Burnett, Johns-Manville Products Corporation, New 
York, N. Y. 

on R. Child, Goodyear Tire & Rubber Company, Akron, 

0. 


L. M. Freeman, B. F. Goodrich Company, Akron, Ohio. 
R. W. Johnson, Hector, Minn. 
J. A. Kelly, Todd & Brown, Inc., New York, N. Y. 


Powder and Explosives Committee: 
"Sy N. a al Hercules Powder Company, Wilmington, 
cochairman. 
J. M. Skilling, Military Explosives Division, E. I. du Pont de 
Nemours & Company, Wilmington, Del., cochairman. 
A. one Antonio, Aerojet Engineering Corporation, Azusa, 
if. 


—— Burton, Tennessee Eastman Corporation, Kingsport, 
enn. 


C. H. Carter, Jr., Atlas Powder Company, Wilmington, Del. 
J. E. Caskey, Naugatuck Chemical Division, U. S. Rubber 
Company, Naugatuck, Conn. 

H. R. Ferguson, Thiokol Corporation, Trenton, N. J. 

.P. eT” Fraser-Brace Engineering Company, New 
or! 

ad —_ McCullough, Monsanto Chemical Company, St. Louis, 
0. 


J. J. McIntire, Trojan Powder Company, Allentown, Pa. 

F. Olsen, Western Cartridge Division, Olin Industries, Inc., 
East Alton, Iil. 

F. S. Pollock, Atlas Powder Company, Wilmington, Del. 

C. Y. Thomas, Spencer Chemical Company, Pittsburgh, Kans. 

—S, wo Commercial Solvents Corporation, Terre Haute, 


Advisory Members of Powder and Explosives Committee: 
J. L. Bennett, Hercules Powder Company, Wilmington, Del. 
W. C. Lothrup, Arthur D. Little, Inc., Cambridge, Mass. 
5. A.” een General Chemical Company, New York, 


J. T. Moore, Hercules Powder Company, Wilmington, Del. 
& = Sou. Chemical Construction Company, New 
York, N 


Rocket Committee: 

C. L. Eksergian, Budd Company, Philadelphia, Pa., chairman. 

Weber deVore, Heintz Manufacturing Company, Philadel- 
phia, Pa., secretary. 

Edward A. Ash, Vibradamp Corporation, Detroit, Mich. 

Eric G. Boehm, Houde Engineering Division, Houdaille- 
Hershey Corporation, Buffalo, N. Y. 

Paul J. Breitenwischer, Tecumseh Products Company, Tecum- 
seh, Mich. 
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Technical Divisions and Committees 


— W. Chapman, Evans Products Company, Plymouth, 

ic 

William Dowling, Heckethorn Manufacturing & Supply Com- 
pany, Littleton, Colo. 

Leo Edelson, Metroloy Corporation, New Rochelle, N. Y. 

M. E. Ferris, Day and Night Division, Affiliated Gas Equip- 
ment, Inc., Monrovia, Calif. 

D. W. Fletcher, National Tube Company, Pittsburgh, Pa. 

— Gardner, Hycon Manufacturing Company, Pasadena, 

if. 

Walter Herold, Bassett Company, Bridgeport, Conn. 

John Hubeny, Hubeny Brothers, Roselle, N. J. 

a Kalitinsky, M. W. Kellogg Company, Jersey City, 


Leguoense Keddy, Keddy Machine Company, Middleton, 

ass. 

J. Edward Lott, American Manufacturing Company, Fort 
Worth, Tex. 

Donald L. McCarty, Wagner Iron Works, Milwaukee, Wis. 

S “we McCreery, Revere Copper & Brass Company, Rome, 


William K. McInerney, McInerney Spring & Wire Company, 
Grand Rapids, Mich. 

E. D. McLean, Oldsmobile Division, General Motors Corpo- 
ration, Lansing, Mich. 

R. J. Mill, Aerojet Engineering Corporation, Azusa, Calif. 

ar 4 L. Miller, Firestone Tire & Rubber Company, Akron, 

io. 

John E. Mitchell, Jr., John E. Mitchell Company, Dallas, Tex. 

T. F. Naylor, Koppers Company, Baltimore, Md. 

A. J. Peterson, Goodyear Aircraft Corporation, Akron, Ohio. 

John Reimer, S. D. Hicks & Son Company, Boston, Mass. 

Grant G. Simmons, Simmons Company, Kenosha, Wis. 

Gate 3. Stelljes, Easy Washing Machine Company, Syra- 
cuse, 

G. Vennerholm, Ford Motor Company, Dearborn, Mich. 


Development and Material Subcommittee: 
ie oa Judge, Tube Reducing Corporation, Wallington, 


H. L. Miller, Republic Steel Corporation, Cleveland, Ohio. 

George Perkins, Reynolds Metals Company, Loujsville, Ky. 

John B. Rutherford, Babcock & Wilcox Tube Company, 
Beaver Falls, 

A. M. Setapen, Handy & Harman, New York, N. Y. 

E. T. Wanderer, Aluminum Company of America, New 
Kensington, Pa. 

—— B. Weeks, Hesse Eastern Corporation, Cambridge, 

ass 

George E. areca Mullins Manufacturing Corporation, 

Salem, Ohio 


Consultants: 

W. R. Carson, Picatinny Arsenal, Dover, N. J. 

R. G. Cone, Silas Mason Company, Burlington, Iowa. 

H. G. Jones, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

T. J. McCloskey, Bureau of Ordnance, U. S. Navy, Wash- 
ington, D. C. 

WS ane, Jr., Naval Ordnance Test Station, Inyokern, 

if. 


J. H. Rogers, Bureau of Ordnance, U. S. Navy, Washing- 
ton, D 

John M. Schwartz, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 


Shell Committee: 

W. N. Howley, Lansdowne Steel & Iron Company, Morton, 
Pa., chairman. 

R. S. Barnes, Bethlehem Stee! Company, Bethlehem, Pa. 

Weber deVore, Heintz Manufacturing Company, Philadel- 
phia, Pa 


September-October, 1951 


C. L. Eksergian, Budd Company, Philadelphia, Pa. 

D. W. Fletcher, National Tube Company, Pittsburgh, Pa. 
E. R. Frost, National Machinery Company, Tiffin, Ohio. 

F. U. Hayes, Bullard Company, Bridgeport, Conn. 

= : “wenn Mullins Manufacturing Company, Salem, 


-~ Howe, New Britain Machine Company, New Britain, 

‘onn. 

B. Kaul, Mullins Manufacturing Company, Warren, Ohio. 

.y * a ao Jr., Murray Manufacturing Company, Brook- 
lyn, N 

W. Naujoks, Ladish Company, Cudahy, Wis. 

A. R. Nettenstrom, American Forge Division, Chicago, Iil. 

J. L. Theis, Oldsmobile Forge Plant, Lansing, Mich. 

J. R. Trimble, Tennessee Coal, Iron & Railroad Company, 
Birmingham, Ala. 


Casting Subcommittee: 

F, E. Shumann, Lehigh Foundries, Inc., Easton, Pa., chair- 
man. 

D. L. Boyes, Central Foundry Division, GMC, Saginaw, 
Mich. 

C. L. Certer, Albion Malleable Iron Company, Albion, Mich. 

W. M. Dalton, Dalton Foundries, Inc., Warsaw, Ind. 

H. L. Day, Auto Specialties Manufacturing Company, St. 
Joseph, Mich. 

R. F. Galvin, Ohio Steel Foundry Company, Lima, Ohio. 

E. is ie U. S. Pipe and Foundry Company, Burlington, 


R. B. Parker, American Brake Shoe Company, New York, 


Ss. C. Wenn, National Malleable & Steel Casting Co., 
Cicero, Ill. 


Cold Finish Bar Subeommittee: 

C. L. Kent, Jones & Laughlin Steel Corporation, Pittsburgh, 
Pa., chairman. 

G. R. Caskey, Bliss & Laughlin, Inc., Harvey, Ill. 

M, L. Landis, LaSalle Steel Company, Chicago, III. 

W. I. McInerney, Crucible Steel Company of America, Mid- 
land, Pa. 

H. Sollent, American Steel & Wire Company, Cleveland, 

io. 

R. Sergeson, Rotary Electric Steel Company, Detroit, Mich. 

E. S. Steigner, Youngstown Sheet & Tube Company, Youngs- 
town, Pa. 

A. G. Sturrock, Wyckoff Steel Company, Chicago, Ill. 


Copper and Brass Subcommittee: 

L. A. Ward, Chase Brass & Copper Company, Waterbury, 
Conn., chairman. 

W. P. Hill, Wolverine Tube Division, Detroit, Mich. 

R. Pratt, Bridgeport Brass Company, Bridgeport, Conn. 

F. G. Smith, American Brass Company, Waterbury, Conn. 

R. A. Wilkins, Revere Copper & Brass, Inc., Rome, N. Y. 

RO. gusweie, Scoville Manufacturing Company, New York, 


Ferrous Metallurgical Subcommittee: 

J. D. Dickerson, Republic Steel Corporation, Buffalo, N. Y., 
chairman. 

H. W. Browall, Inland Steel Corporation, Chicago, I'll. 

M. A. Jones, Youngstown Sheet & Tube Company, E. Chi- 
cago, Ind. 

<i Kent, Jones & Laughlin Steel Corporation, Pittsburgh, 

‘a. 


J. K. Killmer, Bethlehem Steel Company, Bethlehem, Pa. 
7 A. Moorhead, United States Steel Company, Pittsburgh, 
a. 


Heating and Heat Treating Furnace Subcommittee: 


H. M. Heyn, Surface Combustion Corporation, Toledo, Ohio, 
chairman. 
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Appointed by the Vice-President 
in charge of Divisions and Com- 
mittees with approval of the 
Board of Directors, A.O.A. 








TREASURER AND 
ASSISTANT TREASURER 
Elected by Board of Directors. Con- 
troller of the finances and accounts. 











THe AMERICAN OrpNANCE Asso- 
CIATION was organized in 1919 as the 
Army Ordnance Association and in- 
corporated under the Laws of the 
District of Columbia in 1928. It 
became the American Ordnance As- 
sociation January 1, 1948. It is a 
patriotic, educational, scientific, non- 
political, and nonprofit-making or- 
ganization of American citizens 
dedicated to scientific and industrial 
preparedness for the common de- 
fense as one of our Nation’s strongest 
guaranties of security and peace. 
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Technical Divisions and Committees 


bed ~ Adam, Jr., Ajax Electric Company, Philadelphia, 
‘a. 


F. O. Hess, Selas Corporation of America, Philadelphia, Pa. 

W. H. Holcroft, Holcroft & Company, Detroit, Mich. 

A. F. Holden, A. F. Holden Company, Detroit, Mich. 

Cc. B. Kentnor, Jr., W. S. Rockwell Company, Fairfield, 
Conn. 

z. J MePustend, General Electric Company, Schenectady, 


H. J. Ness, Lithium Company, Newark, N. J. 

L. W. Prestin, Sunbeam Corporation, Chicago, III. 

C. H. Vaughan, Electric Furnace Company, Salem, Ohio. 
D. E. Wyman, R-S Products Corporation, Philadelphia, Pa. 


Powder Metallurgy Subcommittee: 
A. J. Langhammer, Amplex Division, Chrysler Corporation, 
Bag Mich., chairman. 
. L. Bachner, Powdered Metal Products Corporation, Chi- 
gt Ill 
S. Bolton, U. S. Graphite Company, Saginaw, Mich. 
Dr. NS. Comstock, Stevens Institute of Technology, Hoboken, 


Ss. Pee og —_— Brook Oil-Less Bearing Company, Bound 
rook, N 
B. T. DuPont, Plastic Metal Division, National Radiator 
Company, Johnstown, Pa. 
We P. Gies, Keystone Carbon Company, Saint Marys, 
a. 


K. M. Gleszer, American Sintered Alloys, Inc., Bethel, Conn. 
G. F. Goodson, American Equipment Company, Detroit, Mich. 
R. J. Halsted, Metals Refining Company, Hammond, Ind. 
C. Johnson, Pressmet Corporation, Worcester, Mass. 

H. Johnson, Bound Brook Oil-Less Bearing Company, Bound 

Brook, N. J. 
a. Koehring, Moraine Products Division, GMC, Dayton, 
oO. 


A. H. Merschel, Amplex Division, Chrysler Corporation, De- 
troit, Mich. 

H. Mitchell, U. S. Graphite Company, Saginaw, Mich. 

V. T. Price, Pyron Corporation, Niagara Falls, N. Y. 
Lis Printz, Amplex Division, Chrysler Corporation, Detroit, 

ich. 

T. L. or Well-Met Company, Kent, Ohio. 

J. P. Ruth, Glidden Company, Cleveland, -Ohio. 

W. R. Fees, Bound Brook Ojil-Less Bearing Company, 
Bound Brook, N. J. 

D. S. Urquart, U. S. Graphite Company, Saginaw, Mich. 

T. J. Voll, Keystone Carbon Company, Saint Marys, Pa. 

a Gwe. Moraine Products Division, GMC, Dayton, 


R. L. Ziegfeld, Metal Powder Association, New York, N. Y. 


Surface Preservation Subcommittee: 


C. O. Hutchinson, Glidden Company, Chicago, IIl., chairman. 
F. J. DeWitt, Parker Rust Proof Company, Detroit, Mich. 
C. M. Hargraves, R. C. Mahon Company, Detroit, Mich. 
H. F. Neilson, Neilson Chemical Company, Detroit, Mich. 
D. Price, Oakite Products, Inc., New York, N. Y. 
G y; See J. O. Ross Engineering Corporation, New 
ork, é 
G. Seagren, Mellon Institute, University of Pittsburgh, Pitts- 
burgh, Pa 
H. E. Spitzer, Sherwin-Williams Company, Chicago, IIl. 
F. P. Spruance, Jr., American Chemical Paint Company, 
Ambler, Pa 
~~ otione, American Chemical Paint Company, Am- 
er, Pa. 
W. T. Walter, Paint Research Associates, Chicago, III. 
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Advisory Members: 

R. L. Atkin, Kelsey-Hayes Wheel Company, Detroit, Mich. 

W. W. Barton, W. F. & John Barnes Company, Rockford, 
Ill. 


G. E. Beste. G. S. Hoffman Machinery Corporation, New 
York, N. 

W. Ganary, Ganary Brothers, Mt. Ephraim, N. J. 

F. E. Goeckler, Midvale Company, Philadelphia, Pa. 

H. Irwin, General American Transportation Corporation, E. 
Chicago, Ind. 

J. D. Maitland, Cobusco Steel Products, Denver, Colo. 

G. L. Messer, American Manufacturing Company of Texas, 
Fort Worth, Tex. 


Consultants: 

W. E. Becker, Frankford Arsenal, Philadelphia, Pa. 

A. M. Burkhart, Watertown Arsenal, Watertown, Mass. 

M. H. Davis, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

H. DeRocher, Naval Proving Ground, Dahlgren, Va. 

E. H. Engelke, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

S. Feltmen, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

G. G. Grazioso, Ordnance Ammunition Center, Joliet, Ill. 

J. P. Harris, Picatinny Arsenal, Dover, N. J. 

J. G. Holmes, Ordnance Ammunition Center, Joliet, Ill. 

T. J. McCloskey, Bureau of Ordnance, Navy Department, 
Washington, D. C. 

G. Mulder, Ordnance Ammunition Center, Joliet, Ill. 

G. A. Ripka, Frankford Arsenal, Philadelphia, Pa. 

R. T. Ruble, Naval Proving Ground, Dahlgren, Va. 

E. W. Russell, Bureau of Ordnance, Navy Department, 
Washington, D. C. 

W. C. Stecketee, Bureau of Ordnance, Navy Department, 
Washington, D. C. 

W. F. Stevenson, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

A. F. Teitscheid, Picatinny Arsenal, Dover, N. J. 

J. W. Webb, Bureau of Ordnance, Navy Department, Wash- 
ington, D. C. 

F. A. Weymouth, Aberdeen Proving Ground, Md. 


SMALL ARMS AND SMALL ARMS 
AMMUNITION DIVISION 


Executive Board: 
C. K. Davis, Remington Arms Company, Bridgeport, Conn., 
chairman. 


F, F. Hickey, Savage Arms Corporation, Utica, N. Y., deputy 
chairman. 

Wallace L. Clay, Remington Arms Company, Bridgeport, 
Conn., secretary. 

Graham H. Anthony, Colt’s Manufacturing Company, Hart- 
ford, Conn. 

ey Burke, Kelly-Springfield Tire Company, Cumberland, 


F. L. Burke, General Motors Corporation, Detroit, Mich. 
Ward M. Canaday, Willys-Overland Motors, Inc., Toledo, 
io. 
C. Stewart Comeaux, S ing Arm = Ammunition Manu- 
facturers’ Institute, New York, N 
CP Dallas, Revere Copper « Res Inc., New York, 


C._L. Horn, Federal Cartridge Corporation, Minneapolis, 
inn. 
J. hf pieGovem, United States Rubber Company, New York, 


A. e ‘Momo McQuay-Norris Manufacturing Company, 
St. Louis, M 

John M. Olin, Olin Industries, Inc., East Alton, Ill. 

ewe. D. Wagoner, Underwood Corporation, New York, 
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Thomas J. Watson, . \ Business Machines Cor- 
poration, New York, N 


Rifles and Carbines Committee: 

H. A. Brown, Remington Arms Company, Bridgeport, Conn., 
chairman. 

M. M. Johnson, Jr., Winchester Repeating Arms Company, 
New Haven, Conn., deputy chairman. 

A. Edward Allen, Utica Cutlery Company, Utica, N. Y. 

Dause L. Bibby, International Business Machines Corpora- 
tion, Poughkeepsie, N. Y. 

Gonsge C. Morgan, Continental Gin Company, Birmingham, 


F. R. Valpey, Standard Products Company, Detroit, Mich. 


Advisory Members of Rifles and Carbines Committee: 

C. F. Cowdrey, Jr., Harrington & Richardson Arms Com- 
pany, Worcester, Mass. 

Paul Livermore, Ithaca Gun Company, Ithaca, N. Y. 


Consultants: ; 

H. O. Smith, Jr., United States Marine Corps. 

Mario D’Ippolito, United States Air Force. 

J. C. Garand, Springfield Armory. 

R. R. Studler, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D 


Machine Guns, Belts, Links Committee: 
George Webb, Colt’s Manufacturing Company, Hartford, 
., chairman. 
H. Groesbeck, Savage Arms Corporation, Utica, N. Y., 
deputy chairman. 
aon = Atkin, Kelsey-Hayes Wheel Corporation, Detroit, 
ic’ 
W. M. Allen, AC Spark Plug Division, GMC, Flint, Mich. 
(Alternate). 
L. A. Anderson, Frigidaire Division, GMC, Dayton, Ohio 
(Alternate). 
Cc. S. Cole, Jr., Brown-Lipe-Chapin Division, GMC, Syra- 
cuse, N. Y. 
Charles H. Coles, Colt’s Manufacturing Company, Hartford, 
Conn. ( Alternate). 
W. J. Foster, AC Spark Plug Division, GMC, Flint, Mich. 
H. E. Van Scoyk, Frigidaire Division, GMC, Dayton, Ohio. 
G. A. Wilson, High Standard Manufacturing Corporation, 
Hamden, Conn. 


Advisory Members: 

W. H. Doerfner, Saginaw Steering Gear Division, GMC, 
Saginaw, Mich. 

V. B. Lyman, Duane Lyman and Associates, Buffalo, N. Y. 

R. F. Peo, Manzel Division, Frontier Industries, Inc., Buf- 
falo, N. Y. 


Consultants: 


Mario D'Ippolito, United States Air Force. 

S. G. Green, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

H. O. Smith, Jr., United States Marine Corps. 

R. R. Studler, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 


Small Arms Ammunition Committee: 
George L. Dawson, Olin Industries, Inc., New Haven, Conn., 
chairman. 
Robert B. Ehlen, Federal Cartridge Corporation, Anoka, 
Minn., deputy chairman. 
bar So H. Mattlage, Remington Arms Company, Bridgeport, 
onn. 


A. J. Mummert, McQuay-Norris Manufacturing Company, 
St. Louis, Mo. 
C. L. Wanamaker, U. S. Rubber Company, Detroit, Mich. 
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Consultants: 

H. O. Smith, Jr., United States Marine Corps. 

F. H. Carten, Ordnance Corps, United States Army. 

Mario D’Ippolito, United States Air Force. 

| Jervey, | Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C 

George A. Miller, Jr., Ordnance Corps, United States Army, 
(Alternate). 


Pistols and Revolvers Committee: 

C. R. Hellstrom, Smith & Wesson, Inc., Springfield, Mass., 
chairman. 

A. H. Murtha, High Standard Manufacturing Corporation, 
Hamden, Conn., deputy chairman. 

G. E. Bauder, Remington Rand, Inc., Elmira, N. Y. 

M. J. Day, United States Steel Company, Pittsburgh, Pa. 

H. E. Howland, Ithaca Gun Company, Ithaca, N. Y. 

, 4 P McNally, Colt’s Manufacturing Company, Hartford, 

mn. 


Consultants: 

A. C. Bonkemeyer, Ordnance Corps, United States Army. 
H. O. Smith, Jr., United States Marine Corps. 

Mario D'Ippolito, United States Air Force. 

E. W. Hopkins, Springfield Armory. 


Caliber .50 and 20-mm. Steel Case Ammunition Committee: 

P. H. Burdett, Remington Arms Company, Bridgeport, 
aan chairman. 
>. R. Rawson, American Steel & Wire Company, Cleveland, 
Se deputy chairman. 

Felix P. Aloi, Bethlehem Steel Company, Bethlehem, Pa. 

E. P. Beachum, Bethlehem Steel Company, Bethlehem, Pa. 
(Alternate). 

L. K. Brown, Winchester Repeating Arms Company, New 
Haven, Conn. 

R. S. Burns, Armco Steel Corporation, Middletown, Ohio. 

D. S. Foote, Remington Arms Company, Lake City Arsenal, 
Independence, Mo. 

R. H. Hibbs, Western Cartridge Company, East Alton, III. 

H. Hild, Proctor Electric Company, Philadelphia, Pa. 

Charles L. Kent, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

¥, S. King, Federal Cartridge Corporation, Minneapolis, 

inn. 

Ralph Lynn, Federal Cartridge Corporation, Minneapolis, 
Minn. (Alternate). 

P. A. Reynolds, U. S. Steel Company, Pittsburgh, Pa. 

J. W. Robinson, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. (Alternate). 

A. Travostino, Reningye Arms Company, Lake City Ar- 
senal, Independence, Mo. (Alternate). 

L. A. Trevisan, American Can Company, New York, N. Y. 


Advisory Member: 


M. F. Judkins, Firth Sterling Steel & Carbide Corporation, 
McKeesport, Pa. 


Consultants: 

F. H. Carten, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

F. J. Jervey, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

George A. Melee, Jr., Ordnance Corps, U. S. A Frank- 
ford Arsenal, Pa. _— 


20-mm. Brass Cartridge Case Committee: 

E. G. Gardner, Nesco, Inc., Milwaukee, Wis., chairman. 

H. B. Stoner, Stoner Manufacturing Corporation, Aurora, 
Ill, deputy chairman. 

H. M. Day, Ekco Products Company, Chicago, III. 
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Louis E. Durgin, Nesco, Inc., Milwaukee, Wis. 
L. a Finch, West Bend Aluminum Company, West Bend, 
is. 
D. S. Foote, ~~ Arms Company, Lake City Arsenal, 
Independence, M 


C. D. Gelatt, ell Engraving & Manufacturing Company, 
LaCrosse, Wis. 
H. Hild, Proctor Electric Company, Philadelphia, Pa. 
George Malek, Northwestern Corporation, Morris, Ill. 
R. Paddock, Nesco, Inc., Milwaukee, Wis. (Alternate). 
Robert B. Paysee, Nesco, Inc., Chicago, Ill. 
R. W. Phillips, Stoner Manufacturing Corporation, Aurora, 
Ill. (Alternate). 
N. H. Preble, Detroit Harvester Company, Detroit, Mich. 
J. E. Richmond, Northern Engraving and Manufacturing 
Company, LaCrosse, Wis. (Alternate). 
4 + Gibson Manufacturing Corporation, Longmont, 
0. 
A. Travostino, Remington Arms Company, Lake City Ar- 
senal, Independence, a (Alternate). 
os -  Sa Norris-Thermador Corporation, Los Angeles, 
if. 


Consultants: 


F. H. Cape, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D 

Leo A. Garten, Ofc, Chi of Ordnance, U. S. Army, Wash- 
ington, D. C 

F. J. Jervey, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, 

George A. Miller, Jr., Ordnance Corps, U. S. Army, Frank- 
ford Arsenal, Pa. 

C. L. Thulin, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 


Patents Committee: 

George Willits, General Motors Corporation, Detroit, Mich., 
chairman. 

Harry Ernsberger, Willys-Overland Motors, Inc., Toledo, 
Ohio (Alternate). 

Raymond F. Garrity, High Standard Manufacturing Cor- 
poration, New Haven, Conn. 

A. J. Greene, Remington Arms Company, Bridgeport, Conn. 

nS. Havourd, Colt’s Manufacturing Company, Hartford, 

‘onn. 


a F. Holden, Willys-Overland Motors, Inc., Toledo, 
0. 


Rex J. Howard, Olin Industries, Inc, Washington, D. C. 
a: Meyer, Standard Products Company, Port Clinton, 


Procurement Regulations and Contract 

Terminations Committee: 

R. H. Spreen, General Motors Corporation, Detroit, Mich. 
chairman. 


W. B. DeRiemer, Remington Arms Company, Bridgeport, 


M. G. Heatwole, U. S. Steel Company, Pittsburgh, Pa. 

Rex J. Howard, Olin Industries, Inc., Washington, D. C. 

H. M. Kelton, U. S. Rubber Company, New York, N. Y. 

H. J. McAfee, Underwood Corporation, New York, N. Y. 

Renegotiation, Contract Cost Principles 

and Current Pricing Practices Committee: 

W. U. Reisinger, Remington Arms Company, Bridgeport, 
Conn., chairman. 

E. R. Baines, Underwood Corporation, New York, N. Y. 

Rex J. Howard, Olin Industries, Inc., Washington, D. C. 

A. L. Williams, ; Business Machines Corporation, 
New York, N. Y 

R. A. Young, Colt’s Manufacturing Company, Hartford, Conn. 


ABRASIVES COMMITTEE 


E. B. Gallaher, Clover Manufacturing Company, Norwalk, 
Conn., chairman. 


MACHINE TOOL COMMITTEE 
Walter Tangeman, Cincinnati Milling Machine Company, 
Cincinnati, Ohio, chairman. 
R. D. Brizzolara, Elmes and King Division, American Steel 
Foundries, Chicago, Ill. 
A. H. Eggers, Greenlee Brothers & Company, Rockford, Ill. 
—— A. Heald, Heald Machine Company, Worcester, 
ass. 
Gop H. Johnson, Gisholt Machine Company, Madison, 
is. 


Richard E. LeBlond, R. K. LeBlond Machine Tool Company, 
Cincinnati, Ohio. 

Herbert H. Pease, New Britain Machine Company, New 
Britain, 

- Wright, Wright & Gade Tool Company, Philadel- 
phia, Pa. 
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Honor Roll 
of 
Industrial Preparedness 


The Company Members of the American Ordnance Association 
whose names are on this roster are codperating with the 
Association in its work for sational security and peace. 
These Company Members, by nominating ten of their key 
employees for individual membership in the Association, 
form a nucleus of trained men who constitute a bulwark of 
preparedness for the national defense of the United States. 


HARTFORD, CONN. 
LANSING, MICH. 
FLINT, MICH. 


ABBOTT BALL COMPANY 
ABRAMS INSTRUMENT CORPORATION . 
AC SPARK PLUG DIVISION, GMC 
ACCURATE SPRING MANUFACTURING 
COMPANY ° 
ACME BACKING CORPORATION 
ACME-LEES DIVISION, SERRICK 
CORPORATION . 2 ° MUNCIE, IND. 
ACME QUALITY PAINTS, INC. . DETROIT, MICH. 
ACME STEEL COMPANY e @ @'S3 CHICAGO, ILL. 
ADDRESSOGRAPH-MULTIGRAPH CORP. CLEVELAND, OHIO 
ADMIRAL TOOL & DIE COMPANY LONG ISLAND CITY, N.Y. 
ADVANCE STAMPING COMPANY DETROIT, MICH. 
AERIAL PRODUCTS, INC. ° ELKTON, MD. 
AEROJET ENGINEERING CORPORATION AZUSA, CALIF. 
AETNA BALL & ROLLER BEARING COMPANY CHICAGO, ILL. 
AETNA-STANDARD ENGINEERING 
COMPANY . - «+ «+ YOUNGSTOWN, OHIO 
AFFILIATED GAS EQUIPMENT, INC. CLEVELAND, OHIO 
AGALOY TUBING COMPANY SPRINGFIELD, OHIO 
AHLBERG BEARING COMPANY CHICAGO, ILL. 
AINSWORTH MANUFACTURING 
CORPORATION 
AIRCRAFT-MARINE PRODUCTS, INC 
AIRESEARCH MANUFACTURING 
COMPANY 
AJAX ELECTRIC COMPANY . 
AJAX ELECTROTHERMIC CORPORATION 
AKRON-SELLE COMPANY . AKRON, OHIO 
ALLEN MANUFACTURING COMPANY NASHVILLE, TENN. 
ALLIANCE MANUFACTURING COMPANY ALLIANCE, OHIO 
ALLIED CHEMICAL & DYE 
CORPORATION 
ALLIS-CHALMERS MANUFACTURING 
COMPANY 
ALLOY ENGINEERING & CASTING CO. 
ALTON BOX BOARD COMPANY . 
ALTON BRICK COMPANY 
ALUMINUM COMPANY OF AMERICA 
ALUMINUM INDUSTRIES, INC. . 
ALVEY-FERGUSON COMPANY 
AMASIA IMPORTING CORPORATION 
AMERICAN AGGREGATES 
CORPORATION 
AMERICAN ART WORKS, INC. 
AMERICAN BOSCH CORPORATION 
AMERICAN BOX BOARD CO. 


CHICAGO, ILL. 
NEW YORK, N.Y. 


DETROIT, MICH. 
HARRISBURG, PA. 


LOS ANGELES, CALIF. 
PHILADELPHIA, PA. 
TRENTON, N.J. 


NEW YORK, N.Y. 


MILWAUKEE, WIS. 
CHAMPAIGN, ILL. 
ALTON, ILL. 
ALTON, ILL. 
PITTSBURGH, PA. 
CINCINNATI, OHIO 
CINCINNATI, OHIO 
NEW YORK, N.Y. 


GREENVILLE, OHIO 
COSHOCTON, OHIO 
SPRINGFIELD, MASS. 
GRAND RAPIDS, MICH. 
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SAN FRANCISCO, CALIF. 
NEW YORK, N.Y. 
WATERBURY, CONN. 


AMERICAN BOX CORPORATION 
AMERICAN BRAKE SHOE COMPANY 
AMERICAN BRASS COMPANY 
AMERICAN BRIDGE COMPANY PITTSBURGH, PA. 
AMERICAN CAN COMPANY NEW YORK, N.Y. 
AMERICAN CAR & FOUNDRY COMPANY NEW YORK, N.Y. 
AMERICAN CAST IRON PIPE COMPANY BIRMINGHAM, ALA. 
AMERICAN CHEMICAL PAINT COMPANY AMBLER, PA. 
AMERICAN-COLEMAN COMPANY . OMAHA, NEBR. 
AMERICAN CYSTOSCOPE MAKERS, INC. NEW YORK, N.Y. 
AMERICAN ELECTRIC FUSION 
CORPORATION 
AMERICAN ELECTRIC SWITCH 
CORPORATION 
AMERICAN ELECTRICAL HEATER 
COMPANY DETROIT, MICH. 
AMERICAN ENCAUSTIC TILING COMPANY LANSDALE, PA. 
AMERICAN FIXTURE & MANUFACTURING 
COMPANY 
AMERICAN FORGING & SOCKET 
COMPANY ° 
AMERICAN FURNACE COMPANY 
AMERICAN HOSPITAL SUPPLY 
CORPORATION EVANSTON, ILL. 
AMERICAN INSTRUMENT CO., INC. SILVER SPRING, MD. 
AMERICAN INSULATOR CORPORATION NEW FREEDOM, PA. 
AMERICAN-LAFRANCE-FOAMITE 
CORPORATION 
AMERICAN LOCOMOTIVE COMPANY 
AMERICAN LOGGING TOOL COMPANY 
AMERICAN MACHINE & FOUNDRY 
COMPANY ° NEW YORK, N.Y. 
AMERICAN METAL PRODUCTS COMPANY DETROIT, MICH. 
AMERICAN METER COMPANY PHILADELPHIA, PA. 
AMERICAN PHENOLIC CORPORATION CHICAGO, ILL. 
AMERICAN PLATINUM WORKS . NEWARK, N.J. 
AMERICAN RADIATOR & STANDARD SANITARY 
CORPORATION ° PITTSBURGH, PA. 
AMERICAN SAFETY RAZOR CORPORATION NEW YORK, N.Y. 
AMERICAN SEATING COMPANY GRAND RAPIDS, MICH. 
AMERICAN STAINED SHINGLE COMPANY COLUMBUS, OHIO 
AMERICAN STAMPING COMPANY CLEVELAND, OHIO 
AMERICAN STEEL & WIRE COMPANY CLEVELAND, OHIO 
AMERICAN STEEL FOUNDRIES CHICAGO, ILL. 
AMERICAN STOVE COMPANY ST. LOUIS, MO. 
AMERICAN THROWING COMPANY GRIFFIN, GA. 
AMERICAN TIME PRODUCTS, INC. NEW YORK, N.Y. 


CHICAGO, ILL. 


MINERVA, OHIO 


ST. LOUIS, MO. 


PONTIAC, MICH. 
ST. LOUIS, MO. 


ELMIRA, N.Y. 
NEW YORK, N.Y. 
EVART, MICH. 
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AMERICAN TYPE FOUNDERS, INC. . ELIZABETH, N.J. 
AMERICAN WELDING & MANUFACTURING 

COMPANY WARREN, OHIO 
AMMCO TOOLS, INC. NORTH CHICAGO, ILL. 
ANACONDA WIRE AND CABLE COMPANY NEW YORK, N.Y 
ANCHOR COUPLING COMPANY . LIBERTYVILLE, ILL. 
ANCHOR PACKING COMPANY PHILADELPHIA, PA. 
ANCHOR POST PRODUCTS, INC. BALTIMORE, MD. 
ANDERSON BRASS WORKS, INC. BIRMINGHAM, ALA. 
ANDERSON COMPANY GARY, IND. 
ANDERSON WOOD WORKING COMPANY LOUISVILLE, KY. 
ANGIER CORPORATION . FRAMINGHAM, MASS. 
ANHEUSER-BUSCH, INC. ST. LOUIS, MO. 
ANIMAL TRAP COMPANY OF AMERICA LITITZ, PA. 
ANSUL CHEMICAL COMPANY MARINETTE, WIS. 
APPROVED MANUFACTURING 

COMPANY 
ARGUS, INC. 
ARMA CORPORATION 
ARMCO STEEL CORPORATION 
ARMOUR RESEARCH FOUNDATION 
ARMSTRONG CORK COMPANY 
ARMSTRONG RUBBER COMPANY 
ARNOLD ENGINEERING COMPANY 
ARNOLT CORPORATION WARSAW, IND. 
ARO EQUIPMENT CORPORATION BRYAN, OHIO 
ART METAL CONSTRUCTION COMPANY JAMESTOWN, N.Y. 
ART STEEL COMPANY NEW YORK, N.Y. 
ARVIN INDUSTRIES, INC. COLUMBUS, IND. 
ASSOCIATED SPRING CORPORATION BRISTOL, CONN, 
ATKINS AND COMPANY, E. C. INDIANAPOLIS, IND. 
ATLANTIC INDIA RUBBER WORKS. INC, CHICAGO, ILL, 
ATLAS DROP FORGE COMPANY LANSING, MICH. 
ATLAS MANUFACTURING COMPANY ST. PAUL, MINN- 
ATLAS POWDER COMPANY . WILMINGTON, DEL. 
AULD COMPANY, D. L. COLUMBUS, OHIO 
AUSTERBERRY’S SONS, J. C. DETROIT, MICH. 
AUSTIN POWDER COMPANY CLEVELAND, OHIO 
AUTO GLASS MANUFACTURING COMPANY DETROIT, MICH. 
AUTO SPECIALTIES MANUFACTURING 

COMPANY 


FARMINGTON, MICH. 
ANN ARBOR, MICH. 
NEW YORK, N.Y. 
MIDDLETOWN, OHIO 
CHICAGO, ILL. 
LANCASTER, PA. 
WEST HAVEN, CONN. 
MARENGO, ILL. 


ST. JOSEPH, MICH. 
AUTOCAR COMPANY ARDMORE, PA. 
AUTOMOTIVE GEAR WORKS, INC. RICHMOND, IND. 
AUTOMOTIVE MATERIALS CORPORATION DETROIT, MICH. 
AUTOMOTIVE RUBBER COMPANY DETROIT, MICH. 
AUTOMOTIVE SOLVENTS & 

SPECIALTIES, INC. ST. CLAIR SHORES, MICH. 
AUTOMOTIVE STAMPING & MANUFACTURING 

COMPANY DETROIT, MICH. 


BADGER METER MANUFACTURING 
COMPANY 

BAGLEY & SEWALL COMPANY 

BAILEY PRODUCTS CORPORATION . 

BAIRD ASSOCIATES, INC. 

BAKER & COMPANY, INC. 

BAKER & COMPANY, HUGH. J. . 

BAKER OIL TOOLS, INC. 

BALDWIN COMPANY 


MILWAUKEE, WIS. 
WATERTOWN, N.Y. 
UNION CITY, IND. 
CAMBRIDGE, MASS. 
NEWARK, N.J. 
INDIANAPOLIS, IND. 
LOS ANGELES, CALIF. 
CINCINNATI, OHIO 


24 


BALDWIN-LIMA-HAMILTON 

CORPORATION ' 
BALTIMORE STEEL WORKS . 
BARDEN CORPORATION 
BARIUM STEEL CORPORATION . 
BARNES COMPANY, W. F. & JOHN . 
BARTEL, THOMAS H. 
BASTIAN-BLESSING COMPANY 
BASTIAN-MORLEY COMPANY 
BATES MANUFACTURING COMPANY 
BATH & COMPANY, JOHN 
BATH COMPANY, CYRIL 
BAUER BROTHERS COMPANY 
BAUSCH & LOMB OPTICAL COMPANY 
BAY CITY MOTOR SALES. INC, . 
BAYLEY COMPANY, WILLIAM SPRINGFIELD, OHIO 
BEAIRD COMPANY, J. B. . SHREVEPORT, LA. 
BEAN DIVISION, JOHN, FOOD MACHINERY & 

CHEMICAL CORPORATION LANSING, MICH. 
BEAR MANUFACTURING COMPANY ROCK ISLAND, ILL. 
BEHR-MANNING CORPORATION TROY, N.Y. 
BELL TELEPHONE COMPANY OF 

PENNSYLVANIA PHILADELPHIA, PA. 
BELL TELEPHONE LABORATORIES, INC. NEW YORK, N.Y. 
BELLE CITY MALLEABLE IRON COMPANY RACINE, WIS. 
BELOIT IRON WORKS BELOIT, WIS. 
BENDIX-WESTINGHOUSE AUTOMOTIVE AIR 

BRAKE COMPANY 
BENEDICT-MILLER, INC. 
BERYLLIUM CORPORATION 
BETHLEHEM STEEL COMPANY 
BETTER BRUSHES, INC. PALMER, MASS. 
BIRD & SON, INC. EAST WALPOLE, MASS. 
BIRDSBORO STEEL FOUNDRY & MACHINE 

COMPANY 
BIRMINGHAM PAPER COMPANY 
BIRTMAN ELECTRIC COMPANY . 
BLACK & DECKER MANUFACTURING 

COMPANY 
BLACK-CLAWSON COMPANY 
BLACKMER PUMP COMPANY 
BLACKSTONE CORPORATION 
BLANCHARD MACHINE COMPANY 
BLAW-KNOX COMPANY 
BLISS COMPANY, E. W 
BOHN ALUMINUM & BRASS 

CORPORATION 
BORG CORPORATION, GEO. W. 
BORG-WARNER CORPORATION . 
BOSTITCH, INC. 

BOTANY MILLS : 
BOUND BROOK OIL-LESS BEARING 

COMPANY . 

BOUTELL DRIVEAWAY COMPANY, F. J. 
BOWEN & MCLAUGHLIN : 
BOWEN PRODUCTS CORPORATION . 
BOWER ROLLER BEARING COMPANY 
BOWSER, INC. 

BOYERTOWN AUTO BODY WORKS 
BREEZE CORPORATIONS, INC. 
BREWSTER COMPANY 

BRIDDELL, INC., CHARLES D. 


PHILADELPHIA, PA. 
BALTIMORE, MD. 
DANBURY, CONN, 
NEW YORK, N.Y. 
ROCKFORD, ILL. 
DETROIT, MICH. 
CHICAGO, ILL. 

LA PORTE, IND. 
NEW YORK, N.Y. 
WORCESTER, MASS. 
CLEVELAND, OHIO 
SPRINGFIELD, OHIO 
ROCHESTER, N.Y. 
FALL RIVER, MASS. 


ELYRIA, OHIO 
NEWARK, N.J. 
. READING, PA. 
BETHLEHEM, PA. 


BIRDSBORO, PA. 
BIRMINGHAM, ALA. 
CHICAGO, ILL. 


. TOWSON, MD. 
HAMILTON, OHIO 
GRAND RAPIDS, MICH. 
JAMESTOWN, N.Y. 
CAMBRIDGE, MASS. 
BLAWNOKX, PA. 

. TOLEDO, OHIO 


DETROIT, MICH. 
DELAVAN, WIS. 
CHICAGO, ILL. 
WESTERLY, R.I. 
PASSAIC, N.J. 


BOUND BROOK, N.J. 
DETROIT, MICH. 
PHOENIX, ARIZ. 
DETROIT, MICH. 
DETROIT, MICH. 

FORT WAYNE, IND. 

BOYERTOWN, PA. 
NEWARK, N.J. 

. SHREVEPORT, LA. 

CRISFIELD, MD. 
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BRIDGEPORT BRASS COMPANY . BRIDGEPORT, CONN. 
BRIDGEPORT ROLLING MILLS 
COMPANY BRIDGEPORT, CONN. 
BRIGGS & STRATTON CORPORATION MILWAUKEE, WIS. 
BRIGGS MANUFACTURING COMPANY DETROIT, MICH. 
BRIGHTON SCREW & MANUFACTURING 
COMPANY CINCINNATI, OHIO 
BRILLO MANUFACTURING COMPANY NEW YORK, N.Y. 
BRISTOL MACHINE TOOL COMPANY FORESTVILLE, CONN. 
BRISTOL-MYERS COMPANY . NEW YORK, N.Y. 
BROOKE & PERKINS DETROIT, MICH. 
BROWN & BIGELOW ST. PAUL, MINN. 
BROWN & ROOT, INC. ° HOUSTON, TEX. 
BROWN-DYNALUBE COMPANY CHARLOTTE, N.C. 
BRYANT CHUCKING GRINDER COMPANY SPRINGFIELD, VT 
BUCKEYE IRON & BRASS WORKS DAYTON, OHIO 
BUCKEYE STEEL CASTING COMPANY COLUMBUS, OHIO 
BUCKINGHAM MANUFACTURING 
COMPANY 
BUCYRUS-ERIE COMPANY 
BUDD COMPANY 
BUDD COMPANY 
BUEHLER, INC. . 
BUHL MANUFACTURING COMPANY 
BUICK MOTOR DIVISION, GMC . 
BUICK-OLDSMOBILE-PONTIAC ASSEMBLY 
DIVISION, GMC SOUTH GATE, CALIF. 
BUILDERS STRUCTURAL STEEL 
COMPANY 
BULOVA WATCH COMPANY 
BUNDY TUBING COMPANY 
BUNTING GLIDER COMPANY 
BURGESS NORTON MFG. COMPANY 
BURKE COMPANY, O. W. 
BURROUGHS ADDING MACHINE 
COMPANY 


BINGHAMTON, N.Y. 
SOUTH MILWAUKEE, WIS. 
DETROIT, MICH. 
PHILADELPHIA, PA. 
PARAMUS, N.J. 
DETROIT, MICH. 
FLINT, MICH. 


CLEVELAND, OHIO 
NEW YORK, N.Y. 
DETROIT, MICH. 
PHILADELPHIA, PA. 
GENEVA, ILL. 
DETROIT, MICH. 


DETROIT, MICH. 
BURT COMPANY, F. N. BUFFALO, N.Y. 
BUSCHMAN COMPANY, E. W. CINCINNATI, OHIO 
BUTTERWORTH & SONS COMPANY, H. W. BETH AYRES, PA. 
BYERS COMPANY, A. M. PITTSBURGH, PA. 


CADILLAC MALLEABLE IRON COMPANY CADILLAC, MICH. 
CADILLAC MOTOR DIVISION, GMC DETROIT, MICH. 
CADILLAC PRODUCTS, INC. . FERNDALE, MICH. 
CAMPBELL CHAIN COMPANY YORK, PA. 
CAMPBELL, WYATT AND CANNON FOUNDRY 

COMPANY . « . MUSKEGON, MICH. 
CANFIELD RUBBER COMPANY BRIDGEPORT, CONN. 
CANS, INCORPORATED CHICAGO, ILL. 
CARBOLOY COMPANY DETROIT, MICH. 
CARBORUNDUM COMPANY . . NIAGARA FALLS, N.Y. 
CAREY-MCFALL COMPANY PHILADELPHIA, PA. 
CARRIER CORPORATION SYRACUSE, N.Y. 
CARTER CARBURETOR CORPORATION ST. LOUIS, MO. 
CASE COMPANY, J. I. ° ° - RACINE, WIS. 
CATAWISSA VALVE & FITTINGS COMPANY CATAWISSA, PA. 
CATERPILLAR TRACTOR CO. PEORIA, ILL. 
CENTRAL BOILER & MANUFACTURING CO. DETROIT, MICH. 
CENTRAL CAN COMPANY CHICAGO, ILL. 
CENTRAL FOUNDRY COMPANY NEWARK, N.J. 
CENTRIFIX CORPORATION . CLEVELAND, OHIO 
CENTURY ELECTRIC COMPANY ST. LOUIS, MO. 
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CENTURY ENGINEERING 
CORPORATION 

CHAIN BELT COMPANY . 

CHAMBERSBURG ENGINEERING 
COMPANY 


CEDAR RAPIDS, IOWA 
MILWAUKEE, WIS. 


CHAMBERSBURG, PA. 
CHAMPION SPARK PLUG COMPANY TOLEDO, OHIO 
CHANCE COMPANY, A. B. CENTRALIA, MO. 
CHASE BRASS & COPPER COMPANY WATERBURY, CONN. 
CHEFFORD MASTER MANUFACTURING 

COMPANY . 
CHEMICAL CONSTRUCTION CORPORA- 

TION . . . . ° . . . » NEW YORK, N.Y. 
CHEVROLET MOTOR DIVISION, GMC DETROIT, MICH. 
CHICAGO EXTRUDED METALS COMPANY CICERO, ILL. 
CHICAGO MILL AND LUMBER COMPANY CHICAGO, ILL. 
CHICAGO RAILWAY EQUIPMENT COMPANY CHICAGO, ILL. 
CHIKSAN COMPANY BREA, CALIP. 
CHIPMAN KNITTING MILLS EASTON, PA. 
CHRYSLER CORPORATION DETROIT, MICH. 
CHRYSLER MOTOR PARTS CORPORATION DETROIT, MICH. 
CHRYSLER SALES CORPORATION DETROIT, MICH. 
CINCINNATI MILLING MACHINE 

COMPANY 
CITIZENS MORTGAGE CORPORATION 
CLARK EQUIPMENT COMPANY . BUCHANAN, MICH. 
CLARK GRAVE VAULT COMPANY COLUMBUS, OHIO 
CLARK MANUFACTURING COMPANY, J. L. ROCKFORD, ILL. 
CLARY MULTIPLIER CORPORATION SAN GABRIEL, CALIF. 
CLAYTON MANUFACTURING COMPANY EL MONTE, CALIF. 
CLEARING MACHINE CORPORATION CHICAGO, ILL. 
CLEAVER-BROOKS COMPANY MILWAUKEE, WIS. 
CLEVELAND CONTAINER COMPANY CLEVELAND, OHIO 
CLEVELAND GRAPHITE BRONZE 

COMPANY 
CLEVELAND HARDWARE & FORGING 

COMPANY CLEVELAND, OHIO 
CLEVELAND HOBBING MACHINE COMPANY EUCLID, OHIO 
CLEVELAND PNEUMATIC TOOL 

COMPANY CLEVELAND, OHIO 
CLEVELAND STEEL BARREL COMPANY CLEVELAND, OHIO 
CLEVELAND TWIST DRILL COMPANY CLEVELAND, OHIO 
CLEVELAND WELDING COMPANY CLEVELAND, OHIO 
CLIFFORD MANUFACTURING COMPANY, DIVISION 

OF STANDARD-THOMSON 

CORPORATION WALTHAM, MASS. 
CLIMAX MOLYBDENUM COMPANY NEW YORK, N.Y. 
CLOVER MANUFACTURING COMPANY NORWALK, CONN, 
CLOW & SONS, JAMES B CHICAGO, ILL. 
CLUB ALUMINUM PRODUCTS COMPANY CHICAGO, ILL. 
COBUSCO STEEL PRODUCTS DENVER, COLO. 
COCA-COLA COMPANY . ATLANTA, GA. 
CODMAN COMPANY, F. L. AND J. C. ROCKLAND, MASS, 
COHOES ENVELOPE COMPANY COHOES, N.Y. 
COLE-HERSEE COMPANY BOSTON, MASS. 
COLLINS RADIO COMPANY . CEDAR RAPIDS, IOWA 
COLORADO FUEL & IRON CORPORATION DENVER, COLO. 
COLSON CORPORATION . . . ELYRIA, OHIO 
COLT’S MANUFACTURING COMPANY HARTFORD, CONN. 
COLUMBIA MILLS, INC. SYRACUSE, N.Y. 
COLUMBUS BOLT & FORGING CO. COLUMBUS, OHIO 
COMMERCIAL BARGE LINES, INC. DETROIT, MICH. 
COMMERCIAL CARRIERS, INC. DETROIT, MICH. 


FAIRFIELD, ILL. 


CINCINNATI, OHIO 
DETROIT, MICH. 


CLEVELAND, OHIO 
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COMMERCIAL SOLVENTS CORPORATION NEW YORK, N.Y. 
COMMERCIAL STEEL TREATING CORP. DETROIT, MICH. 
CONE AUTOMATIC MACHINE COMPANY . WINDSOR, VT. 
CONMAR PRODUCTS CORPORATION NEWARK, N.J. 
CONNER TOOL & CUTTER COMPANY DETROIT, MICH. 
CONSOLIDATED ENGINEERING 

CORPORATION PASADENA, CALIF. 
CONSOLIDATED IRON-STEEL MANUFACTURING 

COMPANY ° CLEVELAND, OHIO 
CONSOLIDATED NATURAL GAS COMPANY NEW YORK, N.Y. 
CONTAINER CORPORATION OF AMERICA CHICAGO, ILL. 
CONTINENTAL AVIATION & ENGINEERING 

CORPORATION DETROIT, MICH. 
CONTINENTAL CAN COMPANY NEW YORK, N.Y. 
CONTINENTAL COPPER & STEEL INDUSTRIES, 

INC. . . ° . . NEW YORK, N.Y. 
CONTINENTAL FOUNDRY AND MACHINE 

COMPANY EAST CHICAGO, IND. 
CONTINENTAL MOTORS CORPORATION DETROIT, MICH. 
CONTINENTAL RUBBER WORKS ERIE, PA. 
CONTROL INSTRUMENT COMPANY . NEW YORK, N.Y. 
COOK ELECTRIC COMPANY . CHICAGO, ILL. 
COPPERWELD STEEL COMPANY WARREN, OHIO 
CORNING GLASS WORKS CORNING, N.Y. 
COUCH COMPANY, S. H. NORTH QUINCY, MASS. 
CRANE COMPANY CHICAGO, ILL. 
CRANKSHAFT MACHINE COMPANY JACKSON, MICH. 
CRESCENT BRASS & PIN COMPANY DETROIT, MICH. 
CRIBBEN AND SEXTON COMPANY CHICAGO, ILL. 
CRONAME, INC. CHICAGO, ILL. 
CROSLEY MOTORS, INC. CINCINNATI, OHIO 
CROSS COMPANY DETROIT, MICH. 
CROWN CAN COMPANY . PHILADELPHIA, PA. 
CROWN CORK & SEAL COMPANY BALTIMORE, MD. 
CUMMINS ENGINE COMPANY COLUMBUS, IND. 
CUSHMAN MOTOR WORKS LINCOLN, NEBR. 
CUTLER-HAMMER, INC. MILWAUKEE, WIS. 


NEW YORK, N.Y. 
WARSAW, IND. 
CHICAGO, ILL. 


DACO MACHINE TOOL COMPANY 
DALTON FOUNDRIES, INC. . 
DANBY MACHINE SPECIALTIES, INC, 
DARBY PRODUCTS OF STEEL PLATE 

CORPORATION 
DARBYSHIRE STEEL COMPANY . 
DARLING VALVE & MANUFACTURING 

COMPANY ° WILLIAMSPORT, PA. 
DAVIS AIRCRAFT ENGINEERING, INC. CAMBRIDGE, MASS. 
DAVIS COMPANY, NELSON L. CHICAGO, ILL. 
DAY & ZIMMERMANN, INC. PHILADELPHIA, PA. 
DAYTON MALLEABLE IRON COMPANY . . DAYTON, OHIO 
DAYTON RUBBER COMPANY DAYTON, OHIO 
DAYTON STEEL FOUNDRY COMPANY DAYTON, OHIO 
DAZEY CORPORATION ST. LOUIS, MO. 
DEARBORN CHEMICAL COMPANY CHICAGO, ILL. 
DEARBORN MOTORS DETROIT, MICH. 
DEARBORN STOVE COMPANY . DALLAS, TEX. 
DEERE & COMPANY MOLINE, ILL. 
DEFIANCE AUTOMATIC SCREW COMPANY DEFIANCE, OHIO 
DELCO PRODUCTS DIVISION, GMC DAYTON, OHIO 
DE SANNO & SON, INC., A. P. PHOENIXVILLE, PA. 
DE SOTO MOTOR CORPORATION DETROIT, MICH. 


KANSAS CITY, KANS. 
. EL PASO, TEX. 
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DETROIT AUTOMOTIVE PRODUCTS CORPORA- 

TION . -« oe he DETROIT, MICH. 
DETROIT BRASS & MALLEABLE WORKS DETROIT, MICH. 
DETROIT DIESEL ENGINE DIVISION, GMC DETROIT, MICH. 
DETROIT EDISON COMPANY DETROIT, MICH. 
DETROIT GEAR DIVISION, BORG-WARNER 

CORPORATION DETROIT, MICH. 
DETROIT GRAY IRON FOUNDRY COMPANY DETROIT, MICH. 
DETROIT HARVESTER COMPANY DETROIT, MICH. 
DETROIT LUBRICATOR COMPANY DETROIT, MICH. 
DETROIT-MICHIGAN STOVE COMPANY . DETROIT, MICH. 
DETROIT PLATING INDUSTRIES DETROIT, MICH. 
DETROIT STAMPING COMPANY . DETROIT, MICH. 
DETROIT STEEL CORPORATION DETROIT, MICH. 
DETROIT STEEL PRODUCTS COMPANY . DETROIT, MICH. 
DETROIT TRANSMISSION DIVISION, GMC DETROIT, MICH. 
DEVLIEG MACHINE COMPANY . FERNDALE, MICH. 
DEXTER COMPANY FAIRFIELD, IOWA 
DIAMOND MATCH COMPANY NEW YORK, N.Y. 
DIAMOND T MOTOR CAR COMPANY CHICAGO, ILL. 
DICK COMPANY, A. B. CHICAGO, ILL. 
DICKEY & SONS, INC., W. J. OELLA, MD. 
DIEHL MACHINE WORKS, INC.,G.M. . WABASH, IND. 
DIESEL EQUIPMENT DIVISION, GMC GRAND RAPIDS, MICH. 
DISSTON & SONS, INC., HENRY PHILADELPHIA, PA. 
DIVCO CORPORATION DETROIT, MICH. 
DOALL COMPANY DES PLAINES, ILL. 
DODGE BROTHERS CORPORATION DETROIT, MICH. 
DOEHLER-JARVIS CORPORATION POTTSTOWN, PA. 
DOELCAM CORPORATION NEWTON, MASS. 
DOUGLAS AIRCRAFT COMPANY SANTA MONICA, CALIF, 
DOUGLAS & LOMASON COMPANY DETROIT, MICH. 
DOWAGIAC STEEL FURNACE COMPANY DOWAGIAC, MICH. 
DRAPER CORPORATION HOPEDALE, MASS. 
DRAVO CORPORATION PITTSBURGH, PA. 
DRUGE BROTHERS MANUFACTURING 

COMPANY 
DUAL-MOTORS TRUCK COMPANY 
DUNCAN ELECTRIC MANUFACTURING 

COMPANY 
DUNHAM COMPANY, C. A. 

DU PONT DE NEMOURS & COMPANY, 

EI . ° ° ° WILMINGTON, DEL. 
DURHAM MANUFACTURING CORPORATION MUNCIE, IND. 
DURIRON COMPANY DAYTON, OHIO 
DUTTON-LAINSON COMPANY HASTINGS, NEBR. 


OAKLAND, CALIF. 
DETROIT, MICH. 


LAFAYETTE, IND. 
CHICAGO, ILL. 


E & L TRANSPORT COMPANY DEARBORN, MICH. 
EASTERN STAINLESS STEEL 
CORPORATION 
EASTERN TOOL & MANUFACTURING 
COMPANY BELLEVILLE, N.J. 
EASTMAN KODAK COMPANY - ROCHESTER, N.Y. 
EASY WASHING MACHINE CORPORATION SYRACUSE, N.Y. 
EATON MANUFACTURING COMPANY CLEVELAND, OHIO 
EBASCO SERVICES, INCORPORATED NEW YORK, N.Y. 
EDGEWATER STEEL COMPANY PITTSBURGH, PA. 
EDISON, INC., THOMAS A. WEST ORANGE, N.J. 
EDNALITE OPTICAL COMPANY . PEEKSKILL, N.Y. 
EKCO PRODUCTS COMPANY CHICAGO, ILL. 
ELASTIC STOP NUT CORPORATION OF 
AMERICA . 


BALTIMORE, MD. 


UNION, N.J. 


ORDNANCE—SECTION 1 





Honor Roll of Industrial Preparedness 


TOLEDO, OHIO 
SALEM, OHIO 
SHEBOYGAN, WIS. 
PHILADELPHIA, PA. 
OLEAN, N.Y. 


ELECTRIC AUTO-LITE COMPANY 
ELECTRIC FURNACE COMPANY 
ELECTRIC SPRAYIT COMPANY 
ELECTRIC STORAGE BATTERY CO. 
ELECTRICAL REACTANCE CORPORATION 
ELECTRO REFRACTORIES & ABRASIVES 
CORPORATION 
ELECTROL, INCORPORATED 
ELGIN NATIONAL WATCH COMPANY ELGIN, ILL. 
ELLWOOD CITY FORGE COMPANY ELLWOOD CITY, P. 
EMERSON ELECTRIC MANUFACTURING 
COMPANY 
EMERSON RADIO & PHONOGRAPH 
CORPORATION 
EMPIRE COIL COMPANY 
EMSCO DERRICK & EQUIPMENT 
COMPANY LOS ANGELES, CALIF. 
ENGINEERING RESEARCH 1 INSTITUTE, UNIVERSITY 
OF MICHIGAN ° ANN ARBOR, MICH. 
ENGINEERING SPECIALTIES ‘DIVISION, UNIVERSAL 
ENGINEERING & COLORPLATE 
COMPANY BUFFALO, N.Y. 
ENTERPRISE MANUFACTURING COMPANY .AKRON, OHIO 
ERICKSON COMPANY, C. E. DES MOINES, IOWA 
ERIE RESISTOR CORPORATION . ERIE, PA. 
ESSEX BRASS CORPORATION DETROIT, MICH. 
ESSO STANDARD OIL COMPANY NEW YORK, N.Y. 
ESTATE STOVE COMPANY, DIVISION NOMA 
ELECTRIC CORPORATION HAMILTON, OHIO 
EVANS CASE COMPANY NORTH ATTLEBORO, MASS. 
EVANS PRODUCTS COMPANY PLYMOUTH, MICH. 
EVANS’ SONS, INC., JOHN PHILADELPHIA, PA. 
EX-CELL-O CORPORATION DETROIT, MICH. 
EXACT WEIGHT SCALE COMPANY COLUMBUS, OHIO 
EXOLON COMPANY . TONAWANDA, N.Y. 


BUFFALO, N.Y. 
KINGSTON, N.Y. 


ST. LOUIS, MO. 


NEW YORK, N.Y. 
NEW ROCHELLE, N.Y. 


RIVER ROUGE, MICH. 
NEW BRITAIN, CONN. 
NEW YORK, N.Y. 
BELOIT, WIS. 


FABRICON PRODUCTS, INC. 
FAFNIR BEARING COMPANY 
FAIRBANKS COMPANY 
FAIRBANKS, MORSE & COMPANY 
FAIRCHILD ENGINE & AIRPLANE 
CORPORATION 
FALK CORPORATION 
FALLS SPRING & WIRE COMPANY 
FALSTROM COMPANY 
FARBER, INC., S. W. 
FARGO MOTOR CORPORATION 
FARQUHAR COMPANY, A. B. 
FARRAND OPTICAL COMPANY 
FARREL-BIRMINGHAM COMPANY 
FEDDERS-QUIGAN CORPORATION BUFFALO, N.Y. 
FEDERAL DROP FORGE COMPANY LANSING, MICH. 
FEDERAL ELECTRIC PRODUCTS COMPANY . NEWARK, N.J. 
FEDERAL LABORATORIES, INC. PITTSBURGH, PA. 
FEDERAL MOTOR TRUCK COMPANY DETROIT, MICH. 
FEDERAL SCREW WORKS DETROIT, MICH. 
FEDERAL TELEPHONE AND RADIO 
CORPORATION 
FELLOWS GEAR SHAPER COMPANY 
FELT AND TARRANT MANUFACTURING 
COMPANY 
FERGUSON, INC., HARRY 


FARMINGDALE, N.Y. 
MILWAUKEE, WIS. 
DETROIT, MICH. 
PASSAIC, N.J. 

NEW YORK, N.Y. 
DETROIT, MICH. 
YORK, PA. 

NEW YORK, N.Y. 
ANSONIA, CONN. 


CLIFTON, N.J. 
. SPRINGFIELD, VT. 


CHICAGO, ILL. 
DETROIT, MICH. 
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FERRACUTE MACHINE COMPANY BRIDGETON, N.J. 
FERRO MACHINE & FOUNDRY INC. CLEVELAND, OHIO 
FERRO STAMPING AND MANUFACTURING 

COMPANY DETROIT, MICH. 
FIDELITY-PHILADELPHIA TRUST CO, PHILADELPHIA, PA. 
FIFTH THIRD UNION TRUST COMPANY CINCINNATI, OHIO 
FILER & STOWELL COMPANY MILWAUKEE, WIS. 
FIRESTONE TIRE & RUBBER COMPANY AKRON, OHIO 
FIRST FEDERAL SAVINGS & LOAN ASSOCIATION 

OF DETROIT ° DETROIT, MICH. 
FIRTH STERLING STEEL & CARBIDE 

CORPORATION 
FISHER BODY DIVISION, GMC 
FISHER-PRICE TOYS, INC. EAST AURORA, N.Y. 
FITZGIBBONS BOILER COMPANY NEW YORK, N.Y. 
FITZSIMONS MANUFACTURING COMPANY DETROIT, MICH. 
FLANNERY MANUFACTURING COMPANY BRIDGEVILLE, PA. 
FLOUR CITY ORNAMENTAL IRON 

COMPANY 
FLYNN MANUFACTURING COMPANY, 

MICHAEL . PHILADELPHIA, PA. 
FOLLANSBEE STEEL CORPORATION PITTSBURGH, PA. 
FORD INSTRUMENT COMPANY, DIVISION OF 

SPERRY CORPORATION LONG ISLAND CITY, N.Y. 
FORD MOTOR COMPANY CHESTER, PA. 
FORD MOTOR COMPANY DEARBORN, MICH. 
FORMSPRAG COMPANY VAN DYKE, MICH. 
FOSTER & BRO. COMPANY, 

THEODORE W. PROVIDENCE, R.I. 
FOSTER WHEELER CORPORATION NEW YORK, N.Y. 
FOUR WHEEL DRIVE AUTO COMPANY CLINTONVILLE, WIS. 
FRAM CORPORATION PROVIDENCE, R.I. 
FRANTZ COMPANY, S. G. TRENTON, N.J. 
FRICK-GALLAGHER MFG. COMPANY WELLSTON, OHIO 
FRIGIDAIRE DIVISION, GMC DAYTON, OHIO 
FRUEHAUF TRAILER COMPANY DETROIT, MICH. 
FULLER & COMPANY, W. P. SAN FRANCISCO, CALIF. 
FULLER BRUSH COMPANY HARTFORD, CONN. 
FULLER MANUFACTURING COMPANY KALAMAZOO, MICH. 


MCKEESPORT, PA. 
LANSING, MICH. 


MINNEAPOLIS, MINN. 


GABRIEL COMPANY . CLEVELAND, OHIO 
GAGE PRODUCTS COMPANY FERNDALE, MICH. 
GAIR COMPANY, ROBERT NEW YORK, N.Y. 
GALION ALLSTEEL BODY DIVISION, CENTRAL 

OHIO STEEL PRODUCTS COMPANY GALION, OHIO 
GAR WOOD INDUTRIES, INC. WAYNE, MICH 
GARLAND MANUFACTURING COMPANY DETROIT, MICH 
GARRETT COMPANY, GEORGE K. PHILADELPHIA, PA. 
GATES RUBBER COMPANY DENVER, COLO. 
GAYCHROME COMPANY WORCESTER, MASS. 
GAZDA ENGINEERING PROVIDENCE, R.I. 
GEAR GRINDING MACHINE COMPANY DETROIT, MICH. 
GEMMER MANUFACTURING COMPANY . DETROIT, MICH. 
GENERAL AMERICAN TRANSPORTATION 

CORP. ° . ° ° ° . CHICAGO, ILL. 
GENERAL ANILINE & FILM 

CORPORATION NEW YORK, N.Y. 
GENERAL AUTOMATIC PRODUCTS CORP. BALTIMORE, MD. 
GENERAL DYESTUFF CORPORATION NEW YORK, N.Y. 
GENERAL ELECTRIC COMPANY SCHENECTADY, N.Y. 
GENERAL FIREPROOFING COMPANY YOUNGSTOWN, OHIO 
GENERAL INDUSTRIES COMPANY ELYRIA, OHIO 
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GENERAL INSTRUMENT CORPORATION 
GENERAL MALLEABLE CORPORATION WAUKESHA, WIS. 
GENERAL METALFAB COMPANY . DALLAS, TEX. 
GENERAL METALS CORPORATION SAN FRANCISCO, CALIP. 
GENERAL MOTORS CORPORATION DETROIT, MICH. 
GENERAL MOTORS TRUCK & COACH DIV., 

GMC . . PONTIAC, MICH. 
GENERAL RAILWAY SIGNAL COMPANY ROCHESTER, N.Y. 
GENERAL STEEL CASTINGS CORP. GRANITE CITY, ILL. 
GENERAL STEEL PRODUCTS CORPORATION FLUSHING, N.Y. 
GENERAL TEXTILE MILLS, INC. NEW YORK, N.Y. 
GENERAL TIME CORPORATION . NEW YORK, N.Y. 
GENERAL TIRE & RUBBER COMPANY AKRON, OHIO 
GENEVA MODERN KITCHENS GENEVA, ILL. 
GERITY-MICHIGAN CORPORATION ADRIAN, MICH. 
GEROTOR MAY CORPORATION BALTIMORE, MD. 
GERSTENSLAGER COMPANY WOOSTER, OHIO 
GEUDER, PAESCHKE & FREY COMPANY MILWAUKEE, WIS. 
GIBBS MANUFACTURING & RESEARCH 

CORPORATION 
GIBSON REFRIGERATOR COMPANY . 
GIDDINGS & LEWIS MACHINE TOOL 

COMPANY 
GILBERT & BARKER MANUFACTURING 

COMPANY WEST SPRINGFIELD, MASS. 
GILLETTE SAFETY RAZOR COMPANY BOSTON, MASS. 
GISHOLT MACHINE COMPANY MADISON, WIS. 
GIVEN MACHINERY COMPANY LOS ANGELES, CALIF. 
GLEASON WORKS ° ROCHESTER, N.Y. 
GLENVALE PRODUCTS CORPORATION DETROIT, MICH. 
GLIDDEN COMPANY CLEVELAND, OHIO 
GLOBE AMERICAN CORPORATION KOKOMO, IND. 
GLOBE BRICK COMPANY NEWELL, W. VA. 
GLOBE-UNION, INC. MILWAUKEE, WIS. 
GOODRICH COMPANY, B. F. AKRON, OHIO 
GOOD ROADS MACHINERY CORPORATION MINERVA, OHIO 
GOODSTONE MANUFACTURING 

COMPANY ROCHESTER, N.Y. 
GOODYEAR TIRE & RUBBER COMPANY AKRON, OHIO 
GORHAM MANUFACTURING COMPANY PROVIDENCE, R.I. 
GORTON MACHINE COMPANY, GEO. RACINE, WIS. 
GOSS PRINTING PRESS COMPANY . CHICAGO, ILL. 
GOULD-NATIONAL BATTERIES, INC. ST. PAUL, MINN. 
GRABLER MANUFACTURING 

COMPANY 


ELIZABETH, N.J. 


JANESVILLE, WIS. 
GREENVILLE, MICH. 


FOND DU LAC, WIS. 


CLEVELAND, OHIO 
GRAMM TRAILER CORPORATION DELPHOS, OHIO 
GRAMMES AND SONS, INC., L. F. ALLENTOWN, PA. 
GRAND RAPIDS BRASS COMPANY GRAND RAPIDS, MICH. 
GRANITE CITY STEEL COMPANY GRANITE CITY, ILL. 
GREAT LAKES SPRING DIV., STANDARD STEEL 

SPRING CO. CHICAGO, ILL. 
GREAT LAKES STAMPING & MANUFACTURING 

COMPANY TOLEDO, OHIO 
GREAT LAKES STEEL CORPORATION DETROIT, MICH. 
GREDE FOUNDRIES, INC. MILWAUKEE, WIS. 
GREEN COLONIAL FURNACE 

COMPANY DES MOINES, IOWA 
GREENFIELD TAP & DIE CORPORATION GREENFIELD, MASS. 
GREENVILLE STEEL CAR COMPANY GREENVILLE, PA. 
GREIST MANUFACTURING COMPANY NEW HAVEN, CONN. 
GROOV-PIN CORPORATION . UNION CITY, N.J. 
GROTE MANUFACTURING COMPANY BELLEVUE, KY. 
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CINCINNATI, OHIO 
. PITTSBURGH, PA. 
TROY, N.Y. 


GRUEN WATCH COMPANY 
GULF OIL CORPORATION 
GURLEY, W. & L. E. 


HAERTEL COMPANY, WALTER . MINNEAPOLIS, MINN. 
HAGAN CORPORATION . PITTSBURGH, PA. 
HAGER & SONS HINGE MANUFACTURING 
COMPANY, C. 
HALOID COMPANY 
HAMILTON FOUNDRY & MACHINE 
COMPANY ° 
HAMILTON MANUFACTURING 
CORPORATION 
HAMILTON METAL PRODUCTS 
COMPANY 
HAMILTON WATCH COMPANY 
HANCOCK MANUFACTURING COMPANY 
HANDY & HARMAN ° 
HANLON & GOODMAN COMPANY 
HANNIFIN CORPORATION 
HANSON-VAN WINKLE-MUNNING 
COMPANY ° 
HAPMAN-DUTTON COMPANY 
HARBEN METALFAB COMPANY . 
HARDY MANUFACTURING 
CORPORATION 
HARNISCHFEGER CORPORATION 
HARRINGTON & RICHARDSON ARMS 
COMPANY . WORCESTER, MASS. 
HARRIS FOUNDRY & MACHINE COMPANY CORDELE, GA. 
HARRIS-SEYBOLD COMPANY CLEVELAND, OHIO 
HARRISBURG STEEL CORPORATION HARRISBURG, PA. 
HARSHAW CHEMICAL COMPANY CLEVELAND, OHIO 
HART & COMPANY, FREDERICK POUGHKEEPSIE, N.Y. 
HARVEY MACHINE COMPANY TORRANCE, CALIF. 
HAYES INDUSTRIES, INC. JACKSON, MICH. 
HAYS MANUFACTURING COMPANY ERIE, PA. 
HECKETHORN MANUPACTURING & SUPPLY 
COMPANY LITTLETON, COLO. 
HEIL COMPANY . . MILWAUKEE, WIS. 
HEINEMANN ELECTRIC COMPANY TRENTON, N.J. 
HEINTZ MANUFACTURING COMPANY PHILADELPHIA, PA. 
HELI-COIL CORPORATION . LONG ISLAND CITY, N.Y. 
HELMS BAKERIES LOS ANGELES, CALIF. 
HELTZEL STEEL FORM & IRON COMPANY WARREN, OHIO 
HENDEY MACHINE COMPANY TORRINGTON, CONN. 
HENDRICK MANUFACTURING COMPANY CARBONDALE PA. 
HENRY & WRIGHT DIV., EMHART MANUPACTURING 
COMPANY HARTFORD, CONN. 
HEPPENSTALL COMPANY PITTSBURGH, PA. 
HERCULES MOTORS CORPORATION . CANTON, OHIO 
HERCULES POWDER COMPANY WILMINGTON, DEL. 
HERKIMER TOOL AND MODEL 
WORKS, INC. ° . HERKIMER, N.Y. 
HERRON-ZIMMERS MOULDING COMPANY DETROIT, MICH. 
HESSE-EASTERN CORPORATION CAMBRIDGE, MASS. 
HEYDEN CHEMICAL CORPORATION NEW YORK, N.Y. 
HEYL & PATTERSON, INC. PITTSBURGH, PA. 
HEYWOOD WAKEFIELD COMPANY GARDNER, MASS. 
HIGBIE MANUFACTURING COMPANY ROCHESTER, MICH. 
HIGGINS, INC. NEW ORLEANS, LA. 
HIGH SPEED HAMMER COMPANY ROCHESTER, N.Y. 


ST. LOUIS, MO. 
ROCHESTER. N.Y. 


HAMILTON, OHIO 
COLUMBUS, IND. 


HAMILTON, OHIO 
LANCASTER, PA. 
JACKSON, MICH. 
NEW YORK, N.Y. 
BELLEVILLE, N.J. 

CHICAGO, ILL. 


MATAWAN, N.J. 
KALAMAZOO, MICH. 
. DALLAS, TEX. 


PENDLETON, IND. 
MILWAUKEE, WIS. 
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HIGH STANDARD MANUFACTURING 

CORPORATION 
HIGHWAY TRAILER COMPANY 
HOBART MANUFACTURING COMPANY TROY, OHIO 
HOE & CO., INC., R. ° NEW YORK, N.Y. 
HOFMANN & COMPANY, ALFRED WEST NEW YORK, N.jJ. 
HOLLAND HITCH COMPANY HOLLAND, MICH. 
HOLLINGSHEAD CORPORATION, R. M. . . CAMDEN, N.j. 
HOLTZMAN METAL COMPANY, M. ST. LOUIS, MO. 
HOMAN & COMPANY CINCINNATI, OHIO 
HOOSIER TARPAULIN & CANVAS GOODS 

COMPANY ° INDIANAPOLIS, IND. 
HOOVER COMPANY . NORTH CANTON, OHIO 
HORROCKS-IBBOTSON COMPANY UTICA, N.Y. 
HOTPOINT, INC. . CHICAGO, ILL. 
HOUDAILLE-HERSHEY CORPORATION DETROIT, MICH. 
HOUGH COMPANY, FRANK G. LIBERTYVILLE, ILL. 
HOUGHTON & COMPANY, E. F. PHILADELPHIA, PA. 
HOWELL COMPANY . ST. CHARLES, ILL. 
HUDSON COMPANY, J. L. DETROIT, MICH. 
HUDSON MOTOR CAR COMPANY DETROIT, MICH. 
HUGHES AIRCRAFT COMPANY CULVER CITY, CALIF. 
HUGHES-KEENAN CORPORATION DELAWARE, OHIO 
HUGHES TOOL COMPANY HOUSTON, TEX. 
HUNTER DOUGLAS CORPORATION RIVERSIDE, CALIF. 
HUNTER SPRING COMPANY LANSDALE, PA. 
HUPP CORPORATION CLEVELAND, OHIO 
HUSSEY & COMPANY, C. G., DIVISION OF 

COPPER RANGE COMPANY . PITTSBURGH, PA. 
HUSSMANN REFRIGERATOR COMPANY ST. LOUIS, MO. 
HYATT BEARINGS DIVISION, GMC HARRISON, N.J. 
HYDRAULIC PRESS MANUFACTURING 

COMPANY MOUNT GILEAD, OHIO 
HYDROPRESS, INC. ° NEW YORK, N.Y. 
HYTRON RADIO & ELECTRONICS 

CORPORATION 


HAMDEN, CONN. 
EDGERTON, WIS. 


SALEM, MASS. 


IDEAL ROLLER & MANUFACTURING 
COMPANY 
ILEX OPTICAL COMPANY 
ILLINOIS GEAR & MACHINE COMPANY 
ILLINOIS WATCH CASE COMPANY 
INDEPENDENT LOCK COMPANY 
INDUSTRIAL GEAR MANUFACTURING 
COMPANY 
INDUSTRIAL RUBBER GOODS CO. 
INDUSTRIAL STAMPING & MFG. CO. 
INDUSTRIAL WIRE CLOTH PRODUCTS 
CORPORATION 
INGRAHAM COMPANY, E. 
INLAND MANUPACTURING DIV., GMC CHICAGO, ILL. 
INLAND STEEL COMPANY CHICAGO, ILL. 
INMAN MANUFACTURING COMPANY . AMSTERDAM, N.Y. 
INSTITUTE OF PATENT RESEARCH & 
DEVELOPMENT, INC. 
INTERCHEMICAL CORPORATION NEW YORK, N.Y. 
INTER-COASTAL PAINT CORP. . EAST ST. LOUIS, ILL. 
INTERNATIONAL BUSINESS MACHINES 
CORPORATION ° NEW YORK, N.Y. 
INTERNATIONAL HARVESTER COMPANY CHICAGO, ILL. 
INTERNATIONAL NICKEL COMPANY HUNTINGTON, W.VA. 
INTERNATIONAL SILVER COMPANY MERIDEN, CONN. 


CHICAGO, ILL. 
ROCHESTER, N.Y. 
CHICAGO, ILL. 
ELGIN, ILL. 
FITCHBURG, MASS. 


CHICAGO, ILL. 
ST. JOSEPH, MICH. 
DETROIT, MICH. 


WAYNE, MICH. 
BRISTOL, CONN. 


NEW YORK, N.Y. 


September-October, i195 


INTERNATIONAL SPARE PARTS 
CORPORATION 

IONIA MANUFACTURING COMPANY 

IRON FIREMAN MANUFACTURING 
COMPANY ° 

IRWIN AUGER BIT COMPANY 

ITHACA GUN COMPANY 


LONG ISLAND CITY, N.Y. 
IONIA, MICH. 


PORTLAND, ORE. 
WILMINGTON, OHIO 
ITHACA, N.Y. 


JACKES-EVANS MANUFACTURING 
COMPANY 
JACKSON AND CHURCH COMPANY . 
JACKSON METAL PRODUCTS COMPANY 
JACOBS COMPANY, F. L. 
JEFFERSON ELECTRIC COMPANY 
JESSOP STEEL COMPANY WASHINGTON, PA. 
JIG BUSHING COMPANY PONTIAC, MICH. 
JOHNS-MANVILLE SALES CORPORATION NEW YORK, N.Y. 
JOHNSON SERVICE COMPANY MILWAUKEE, WIS. 
JOHNSTON LAWN MOWER CORPORATION OTTUMWA, IOWA 
JONES & LAMSON MACHINE COMPANY SPRINGPIELD, VT. 
JONES & LAUGHLIN STEEL 
CORPORATION 


ST. LOUIS, MO. 
SAGINAW, MICH. 
JACKSON, MICH. 
DETROIT, MICH. 
BELLWOOD, ILL. 


PITTSBURGH, PA. 


KABLE BROTHERS COMPANY MOUNT MORRIS, ILL. 
KAHN ASSOCIATED ARCHITECTS & ENGINEERS, 

INC., ALBERT DETROIT, MICH. 
KAISER INDUSTRIES, INC. . OAKLAND, CALIF. 
KAISER METAL PRODUCTS, INC. BRISTOL, PA. 
KALAMAZOO STOVE & FURNACE 

COMPANY 
KALART COMPANY 
KAYDON ENGINEERING 

CORPORATION ° MUSKEGON, MICH. 
KEARNEY & TRECKER CORPORATION WEST ALLIS, WIS. 
KELLOGG COMPANY, M. W. NEW YORK, N.Y. 
KELLY-SPRINGFIELD TIRE COMPANY CUMBERLAND, MD. 
KELSEY-HAYES WHEEL COMPANY . DETROIT, MICH. 
KENNAMETAL, INC. LATROBE, PA. 
KENNEDY-VAN SAUN MANUFACTURING & 

ENGINEERING COMPANY 
KENT-MOORE ORGANIZATION, INC. 
KENWORTH MOTOR TRUCK 

CORPORATION 
KEOKUK STEEL CASTING COMPANY 
KEUFFEL & ESSER COMPANY 
KEYSTONE MANUFACTURING COMPANY 
KEYSTONE MANUFACTURING 

COMPANY 
KIDDE & COMPANY, WALTER 
KILGORE, INC. 

KING POWDER COMPANY 
KING-SEELEY CCRPORATION 
KLEM CHEMICALS, INC. 
KNAPP-MONARCH COMPANY 
KNOX METAL PRODUCTS, INC. 
KOEHRING COMPANY 

KOHLER COMPANY . 
KOPPERS COMPANY 

KOVEN & BROTHER, INC., L. 
KYSOR HEATER COMPANY 


KALAMAZOO, MICH. 
PLAINVILLE, CONN. 


DANVILLE, PA. 
DETROIT, MICH. 


SEATTLE, WASH. 
KEOKUK, IOWA 
HOBOKEN, N.J. 
BOSTON, MASS. 


CENTER LINE, MICH. 
BELLEVILLE, N.J. 
WESTERVILLE, OHIO 
CINCINNATI, OHIO 
ANN ARBOR, MICH. 
DEARBORN, MICH. 
ST. LOUIS, MO. 
THOMSON, GA. 
MILWAUKEE, WIS. 
KOHLER, WIS. 
PITTSBURGH, PA. 
JERSEY CITY, N.J. 
CADILLAC, MICH. 


LACLEDE STEEL COMPANY . ST. LOUIS, MO. 
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LACONIA ENGINEERING COMPANY MERIDEN, CONN. 
LAHER SPRING & TIRE CORPORATION OAKLAND, CALIF. 
LAKE CITY MALLEABLE IRON CO. CLEVELAND, OHIO 
LAMSON CORPORATION SYRACUSE, N.Y. 
LANDERS FRARY & CLARK NEW BRITAIN, CONN. 
LANDIS MACHINE COMPANY ST. LOUIS, MO. 
LANOVA CORPORATION LONG ISLAND CITY, N.Y. 
LANSDOWNE STEEL & IRON COMPANY MORTON, PA. 
LANSING DROP FORGE COMPANY LANSING, MICH. 
LAPOINTE MACHINE TOOL COMPANY HUDSON, MASS. 
LARSON TOOL & STAMPING COMPANY ATTLEBORO, MASS. 
LEAKE STAMPING COMPANY MONROE, MICH. 
LEBANON STEEL FOUNDRY LEBANON, PA. 
LE BUS ROTARY TOOL WORKS, INC. LONGVIEW, TEX. 
LEE MOTORS, INC. TOLEDO, OHIO 
LEE TIRE & RUBBER COMPANY OF 
NEW YORK, INC. CONSHOHOCKEN, PA. 
LEEDS & NORTHRUP COMPANY PHILADELPHIA, PA. 
LEHIGH FOUNDRIES, INC. EASTON, PA. 
LEHN & FINK PRODUCTS CORPORATION NEW YORK, N.Y. 
LEMPCO PRODUCTS, INC. BEDFORD, OHIO 
LEWIS MANUFACTURING COMPANY BAY CITY, MICH. 
LIBBEY-OWENS-FORD GLASS COMPANY TOLEDO, OHIO 
LIEBERKNECHT, INC., KARL READING, PA. 
LIGON BROTHERS DETROIT, MICH. 
LINCOLN BRASS WORKS, INC. DETROIT, MICH. 
LINCOLN ELECTRIC COMPANY . CLEVELAND, OHIO 
LINCOLN ENGINEERING COMPANY ST. LOUIS, MO. 
LINCOLN PARK INDUSTRIES, INC. . JAMESTOWN, N.Y. 
LINK-BELT COMPANY ° CHICAGO, ILL. 
LIPE-ROLLWAY CORPORATION SYRACUSE, N.Y. 
LITTLE, INC., ARTHUR D. CAMBRIDGE, MASS. 
LOCKHEED AIRCRAFT CORPORATION . BURBANK, CALIF, 
LORRILLARD & COMPANY, P NEW YORK, N.Y. 
LOUISIANA POWER & LIGHT CO. NEW ORLEANS, LA. 
LUKENS STEEL COMPANY COATESVILLE, PA. 
LUMMUS COMPANY . NEW YORK, N.Y. 
LUX CLOCK MANUFACTURING 
COMPANY 
LYCOMING-SPENCER DIVISION, AVCO 
MANUFACTURING CORPORATION WILLIAMSPORT, PA. 
LYNCH BROTHERS, INC. PINE MEADOW, CONN. 
LYNCHBURG FOUNDRY COMPANY LYNCHBURG, VA. 
LYON, INCORPORATED . DETROIT, MICH. 


WATERBURY, CONN. 


MACK-INTERNATIONAL MOTOR TRUCK 

CORPORATION ° 
MACKENZIE & SON, CHAS. . 
MACKINTOSH-HEMPHILL COMPANY 
MAGNETIC METALS COMPANY 
MAJESTIC MANUFACTURING COMPANY ST. LOUIS, MO. 
MALL TOOL COMPANY . CHICAGO, ILL. 
MANSFIELD TIRE & RUBBER COMPANY MANSFIELD, OHIO 
MANUFACTURERS NATIONAL BANK OF 

DETROIT 
MARKEM MACHINE COMPANY 
MARLBORO WIRE GOODS COMPANY 
MARLIN FIREARMS COMPANY 
MARLIN-ROCKWELL CORPORATION 
MARMON-HERRINGTON COMPANY 
MARS SIGNAL LIGHT COMPANY 
MARTIN COMPANY, GLENN L. . 


NEW YORK, N.Y. 
DENVER, COLO. 

. PITTSBURGH, PA. 
CAMDEN, N.J. 


DETROIT, MICH. 
KEENE, N.H. 

- MARLBORO, MASS. 
NEW HAVEN, CONN. 
JAMESTOWN, N.Y. 
INDIANAPOLIS, IND. 
CHICAGO, ILL. 
BALTIMORE, MD. 
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MARTIN IRON WORKS 

MASLAND & SONS, C. H. 

MASON & HANGER COMPANY 
MASSEY-HARRIS COMPANY 
MASSMAN CONSTRUCTION CO. . 
MASTER BUILDERS COMPANY 
MATHEWS CONVEYOR COMPANY 
MATHIESON CHEMICAL CORPORATION 
MAXSON CORPORATION, W. L. 
MAYTAG COMPANY . . 
MCCARTHY-ROOT MANUFACTURING 

COMPANY ° 
MCCAULEY METAL PRODUCTS, } INC. 
MCCONWAY & TORLEY CORPORATION 
MCCORD CORPORATION 
MCDOWELL MANUFACTURING CO. 
MCGRAW ELECTRIC COMPANY 
MCINERNEY SPRING & WIRE 

COMPANY 
MCKAY COMPANY . 
MCKIERNAN-TERRY CORPORATION 
MCKINNEY & SON, JAMES 
MCLOUTH STEEL CORPORATION 
MCQUAY-NORRIS MANUFACTURING 

COMPANY ° ST. LOUIS, MO. 
MECHANICAL HANDLING SYSTEMS, INC. DETROIT, MICH. 
MEDINA IRON & BRASS COMPANY . MEDINA, N.Y. 
MELCHOIR, ARMSTRONG, DESSAU COMPANY 

OF DELAWARE, INC. . RIDGEFIELD, N.J. 
MELLING FORGING COMPANY LANSING, MICH. 
MERCER TUBE & MANUFACTURING CO. SHARON, PA. 
MERGENTHALER LINOTYPE COMPANY . NEW YORK, N.Y. 
MESSINGER BEARINGS, INC. PHILADELPHIA, PA. 
MESTA MACHINE COMPANY PITTSBURGH, PA. 
METAL AUTO PARTS COMPANY INDIANAPOLIS, IND. 
METAL MOULDINGS CORPORATION DETROIT, MICH. 
METAL PRODUCTS CORPORATION MIAMI, FLA. 
METAL SPECIALTY COMPANY CINCINNATI, OHIO 
METRO TOOL & DIE COMPANY DETROIT, MICH. 
METROPOLITAN BODY COMPANY BRIDGEPORT, CONN. 
MEYER MANUFACTURING COMPANY, 

GEO. J. ; CUDAHY, WIS. 
MICA INSULATOR COMPANY NEW YORK, N.Y. 
MICHIGAN CONSOLIDATED GAS COMPANY DETROIT, MICH. 
MICHIGAN STEEL CASTING COMPANY DETROIT, MICH. 
MICROMATIC HONE CORPORATION DETROIT, MICH. 
MIDVALE COMPANY PHILADELPHIA, PA. 
MID-WEST HYDRO-PIERCE, INC. DETROIT, MICH. 
MIDWEST PIPING AND SUPPLY COMPANY ST. LOUIS, MO. 
MILCO UNDERGARMENT COMPANY . BLOOMSBURG, PA. 
MILLER COMPANY ° MERIDEN, CONN. 
MILLER MANUFACTURING COMPANY DETROIT, MICH. 
MILLER MANUFACTURING COMPANY RICHMOND, VA 
MILLER PRINTING MACHINERY 

COMPANY ° 
MILSCO MANUFACTURING COMPANY 
MILWAUKEE STAMPING COMPANY 
MINNEAPOLIS & ST. LOUIS RAILWAY 

COMPANY MINNEAPOLIS, MINN. 
MINNEAPOLIS-HONEYWELL REGULATOR 

COMPANY ° MINNEAPOLIS, MINN. 
MINNEAPOLIS-MOLINE COMPANY MINNEAPOLIS, MINN. 


RENO, NEV. 
CARLISLE, PA. 
NEW YORK, N.Y. 
RACINE, WIS. 
KANSAS CITY, MO. 
CLEVELAND, OHIO 
ELLWOOD CITY, PA. 
BALTIMORE, MD. 
NEW YORK, N.Y. 
NEWTON, IOWA 


DETROIT, MICH. 
BUFFALO, N.Y. 
PITTSBURGH, PA. 
DETROIT, MICH. 

. PITTSBURGH, PA. 
CHICAGO, ILL. 


GRAND RAPIDS, MICH. 
. PITTSBURGH, PA. 
HARRISON, N.J. 
ALBANY, N.Y. 
DETROIT, MICH. 


PITTSBURGH, PA. 
MILWAUKEE, WIS. 
MILWAUKEE, WIS. 
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MISSISSIPPI RIVER FUEL CORPORATION ST. LOUIS, MO. 
MISSISSIPPI VALLEY BARGE LINE 

COMPANY . ST. LOUIS, MO. 
MODINE MANUFACTURING COMPANY . RACINE, WIS. 
MOE LIGHTS, INC. FORT ATKINSON, WIS. 
MONARCH ALUMINUM MANUFACTURING 

COMPANY CLEVELAND, OHIO 
MONARCH MARKING SYSTEM COMPANY DAYTON, OHIO 
MONARCH RUBBER COMPANY HARTVILLE, OHIO 
MONROE AUTO EQUIPMENT COMPANY MONROE, MICH. 
MONROE CALCULATING MACHINE COMPANY ORANGE, N.j. 
MONTPELIER MANUFACTURING 

COMPANY ° MONTPELIER, OHIO 
MOORE DROP FORGING COMPANY SPRINGFIELD, MASS. 
MOORE ENAMELING & MANUFACTURING 

COMPANY W. LAFAYETTE, OHIO 
MOORLANE COMPANY TULSA, OKLA. 
MOREY MACHINERY COMPANY ASTORIA, N.Y. 
MORRISON STEEL PRODUCTS, INC. BUFFALO, N.Y. 
MORSE-SMITH-MORSE, INC. WATERTOWN, MASS. 
MOSLER LOCK COMPANY COVINGTON, KY. 
MOSLER SAFE COMPANY HAMILTON, OHIO 
MOTOR PRODUCTS CORPORATION DETROIT, MICH. 
MOTOR WHEEL CORPORATION . LANSING, MICH. 
BECCRGLA, INC. CHICAGO, ILL. 
MOTTER’S SONS, GEO. F. ° YORK, PA. 
M-R-S MANUFACTURING COMPANY FLORA, MISS. 
MUELLER BRASS COMPANY PORT HURON, MICH. 
MUELLER FURNACE COMPANY, L. J. MILWAUKEE, WIS. 
MULLINS MANUFACTURING CORPORATION SALEM, OHIO 
MUNCIE GEAR WORKS, INC. MUNCIE, IND. 
MURRAY CORPORATION OF AMERICA DETROIT, MICH. 
MURRAY MANUFACTURING COMPANY, D. J. WAUSAU, WIS. 
MURRAY MANUFACTURING CORPORATION NEW YORK, NvY. 
MURRAY OHIO MANUFACTURING 

COMPANY CLEVELAND, OHIO 
NAGEL-CHASE MANUFACTURING COMPANY CHICAGO, ILL. 
NARROW FABRIC COMPANY READING, PA. 
NASH ENGINEERING 

COMPANY ° 
NASH-KELVINATOR CORPORATION 
NASH MANUFACTURING COMPANY 
NATIONAL ACME COMPANY 
NATIONAL AUTOMOTIVE FIBERS, INC. 
NATIONAL BANK OF DETROIT . 
NATIONAL BROACH & MACHINE 

COMPANY 
NATIONAL CAN CORPORATION 
NATIONAL CASH REGISTER COMPANY . 
NATIONAL ELECTRIC PRODUCTS 

CORPORATION 
NATIONAL FOREMEN’S INSTITUTE, 

INC. . . ° ° NEW LONDON, CONN. 
NATIONAL GYPSUM COMPANY BUFFALO, N.Y. 
NATIONAL LEAD COMPANY NEW YORK, N.Y. 
NATIONAL MACHINE PRODUCTS 

COMPANY 
NATIONAL MACHINERY COMPANY . 
NATIONAL MALLEABLE & STEEL CASTINGS 

COMPANY . CLEVELAND, OHIO 
NATIONAL PNEUMATIC COMPANY . BOSTON, MASS. 


SOUTH NORWALK, MASS. 
DETROIT, MICH. 
LONG BRANCH, N.]J. 
CLEVELAND, OHIO 
DETROIT, MICH. 
DETROIT, MICH. 


DETROIT, MICH. 
NEW YORK, N.Y. 


DAYTON, OHIO 


PITTSBURGH, PA. 


DETROIT, MICH. 
TIFFIN, OHIO 


September-October, 1951 


NATIONAL POWDER COMPANY ELDRED, PA. 
NATIONAL PRESSURE COOKER 

COMPANY EAU CLAIRE, WIS. 
NATIONAL RADIATOR COMPANY JOHNSTOWN, PA. 
NATIONAL REJECTORS, INC. .  $T. LOUIS, MO. 
NATIONAL RESEARCH CORPORATION CAMBRIDGE, MASS. 
NATIONAL ROLL & FOUNDRY COMPANY AVONMORE, PA. 
NATIONAL SCREW & MANUFACTURING 

COMPANY 
NATIONAL STAMPING COMPANY 
NATIONAL SUPPLY COMPANY 
NATIONAL TOOL SALVAGE COMPANY 
NATIONAL TUBE COMPANY 
NATIONAL VENDORS, INC. . 
NEAPCO PRODUCTS, INC. 
NESBITT, INC., JOHN J. 
NESCO, INC. MILWAUKEE, WIS. 
NEVILLE COMPANY PITTSBURGH, PA. 
NEW BRITAIN MACHINE COMPANY NEW BRITAIN, CONN. 
NEW ENGLAND BOX COMPANY GREENFIELD, MASS. 
NEW ENGLAND BRASS COMPANY TAUNTON, MASS. 
NEW ENGLAND PRESSED STEEL COMPANY NATICK, MASS. 
NEW HAVEN CLOCK AND WATCH 

COMPANY NEW HAVEN, CONN. 
NEWMAN MACHINE COMPANY . GREENSBORO, N.C. 
NEW ORLEANS PUBLIC SERVICE INC. NEW ORLEANS, LA. 
NEW PROCESS GEAR CORPORATION SYRACUSE, N.Y. 
NEW YORK AIR BRAKE COMPANY NEW YORK, N.Y. 
NEWARK STOVE COMPANY NEWARK, OHIO 
NIAGARA BLOWER COMPANY NEW YORK, N.Y. 
NOBLE & COMPANY, F. H. CHICAGO, ILL. 
NOMA ELECTRIC CORPORATION NEW YORK, N.Y. 
NORDBERG MANUFACTURING 

COMPANY 


CLEVELAND, OHIO 
DETROIT, MICH. 
PITTSBURGH, PA. 
DETROIT, MICH. 
PITTSBURGH, PA. 
ST. LOUIS, MO. 
POTTSTOWN, PA. 
PHILADELPHIA, PA. 


MILWAUKEE, WIS. 

NORQUIST PRODUCTS, INC. JAMESTOWN, N.Y. 

NORRIS, MANUFACTURER, INC., W. C. . TULSA, OKLA 

NORRIS-THERMADOR CORPORATION LOS ANGELES, CALIF. 

NORTHFIELD FOUNDRY & MACHINE 
COMPANY 

NORTHWEST AUTOMATIC PRODUCTS 
CORPORATION 

NORTON COMPANY . 


NORTHFIELD, MINN. 


MINNEAPOLIS, MINN. 
WORCESTER, MASS. 


DETROIT, MICH. 
NEW YORK, N.Y. 


O & S BEARING COMPANY 
OAKITE PRODUCTS, INC. 
OHIO BOXBOARD COMPANY RITTMAN, OHIO 
OHIO RUBBER COMPANY WILLOUGHBY, OHIO 
OHIO STEEL FOUNDRY COMPANY . ° . LIMA, OHIO 
OILGEAR COMPANY MILWAUKEE, WIS. 
OILJACK MANUFACTURING COMPANY . MONTCLAIR, N.J. 
O'KEEFE & MERRITT COMPANY LOS ANGELES, CALIF. 
OLD TRAIL MOTORS, INC. WASHINGTON, PA. 
OLDSMOBILE DIVISION, GMC LANSING, MICH. 
OLIN INDUSTRIES, INC EAST ALTON, ILL. 
OLIVER CORPORATION . CHICAGO, ILL. 
OLIVER IRON AND STEEL CORPORATION PITTSBURGH, PA. 
ONONDAGA POTTERY COMPANY SYRACUSE, N.Y. 
ORLEANS MATERIALS & EQUIPMENT 
COMPANY 

OSTER MANUFACTURING COMPANY 
OTIS ELEVATOR COMPANY 

OVERLY MANUFACTURING COMPANY 


NEW ORLEANS, LA. 
CLEVELAND, OHIO 
NEW YORK, N.Y. 
GREENBURG, PA. 
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OWENS-CORNING FIBERGLAS 
CORPORATION 
OWENS-ILLINOIS GLASS COMPANY 


WASHINGTON, D.C. 
TOLEDO, OHIO 


PACIFIC CAR AND FOUNDRY COMPANY RENTON, WASH, 
PACKARD MOTOR CAR COMPANY DETROIT, MICH. 
PALMER-BEE COMPANY HAMTRAMCK, MICH. 
PARAGON ELECTRIC COMPANY TWO RIVERS, WIS. 
PARISH PRESSED STEEL COMPANY . READING, PA. 
PARKE THOMPSON ASSOCIATES KIRKWOOD, MO. 
PARKER PEN COMPANY JANESVILLE, WIS. 
PARKER RUST PROOF COMPANY DETROIT, MICH. 
PASS & SEYMOUR, INC. SYRACUSE, N.Y. 
PEASLEE, INC., A. F. . HARTFORD, CONN. 
PECO MANUFACTURING COMPANY . PHILADELPHIA, PA. 
PEMCO CORPORATION BALTIMORE, MD. 
PENBERTHY INJECTOR COMPANY DETROIT, MICH. 
PENNSYLVANIA SALT MANUFACTURING 
COMPANY PHILADELPHIA, PA. 
PENNSYLVANIA TRANSFORMER 
COMPANY . 
PERFEX CORPORATION 
PERMUTIT COMPANY . 
PFIZER & COMPANY, CHARLES 
PHELPS DODGE COPPER PRODUCTS 
CORPORATION 
PHEOLL MANUFACTURING COMPANY 
PHILADELPHIA BRONZE & BRASS 
CORPORATION 
PHILADELPHIA RUST-PROOF 


CANONSBURG, PA. 
MILWAUKEE, WIS. 
NEW YORK, N.Y. 
NEW YORK, N.Y. 


NEW YORK, N.Y. 
CHICAGO, ILL. 


PHILADELPHIA, PA. 


PHILADELPHIA, PA. 
PHILADELPHIA, PA. 
PICKANDS MATHER & COMPANY CLEVELAND, OHIO 
PIERCE GOVERNOR COMPANY . . . ANDERSON, IND. 
PILLIOD CABINET COMPANY SWANTON, OHIO 
PITNEY-BOWES, INC. STAMFORD, CONN. 
PITTSBURGH CONSOLIDATION COAL 

COMPANY ° 
PITTSBURGH FORGINGS COMPANY . 
PITTSBURGH PLATE GLASS COMPANY PITTSBURGH, PA. 
PITTSBURGH TUBE COMPANY PITTSBURGH, PA. 
PLANTERS MANUFACTURING COMPANY PORTSMOUTH, VA. 
PLUME & ATWOOD MANUFACTURING 

COMPANY 
PLYMOUTH MOTOR CORPORATION 
PONTIAC MOTOR DIVISION, GMC 
POOR & COMPANY 
PORCELAIN METALS CORPORATION LOUISVILLE, KY. 
PORTER COMPANY, H. K. PITTSBURGH, PA. 
PORTLAND FORGE & FOUNDRY COMPANY PORTLAND, IND. 
PRATT & WHITNEY DIVISION, NILES- 

BEMENT-POND COMPANY WEST HARTFORD, CONN. 
PRECISION CASTINGS COMPANY SYRACUSE, N.Y 
PRECISION SPRING CORPORATION . DETROIT, MICH. 
PREFERRED UTILITIES MANUFACTURING 

CORPORATION 
PRESMET CORPORATION 
PRESSED STEEL CAR COMPANY 
PRIOR PRODUCTS, INC. 
PROCTER & GAMBLE COMPANY 
PRYM ENGINEERING COMPANY 


COMPANY . 
PHILCO CORPORATION . 


PITTSBURGH, PA. 
CORAOPOLIS, PA. 


WATERBURY, CONN. 
DETROIT, MICH. 
PONTIAC, MICH. 

CHICAGO, ILL. 


NEW YORK, N.Y. 
WORCESTER, MASS. 
PITTSBURGH, PA. 

. DALLAS, TEX. 
CINCINNATI, OHIO 
DAYVILLE, CONN. 
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PULLMAN-STANDARD CAR MANUFACTURING 
COMPANY CHICAGO, ILL. 
PUROLATOR PRODUCTS, INC. RAHWAY, N.J. 
PYLE-NATIONAL COMPANY CHICAGO, ILL. 
QUEEN PRODUCTS COMPANY LOUISVILLE, KY. 
RANDALL COMPANY CINCINNATI, OHIO 
RAY OIL BURNER COMPANY SAN FRANCISCO, CALIP. 
RAYTHEON MANUFACTURING COMPANY WALTHAM, MASS, 
RCA VICTOR DIVISION, RADIO CORPORATION 
OF AMERICA . CAMDEN, N.J. 
READ STANDARD CORPORATION “NEW YORK, N.Y. 
READING BATTERIES, INC. . READING, PA. 
READING TUBE CORPORATION . LONG ISLAND CITY, N.Y. 
READY-POWER COMPANY DETROIT, MICH. 
RED ARROW ELECTRONICS 
CORPORATION 
REDMOND COMPANY 
REEVES BROTHERS, INC. 
REEVES INSTRUMENT CORPORATION 
REGINA CORPORATION . 
REINER & COMPANY, JOHN 
REMINGTON ARMS COMPANY 
REMINGTON RAND, INC. 
REO MOTORS, INC. 
REPUBLIC STAMPING & ENAMELING 
COMPANY 
REPUBLIC STEEL CORPORATION 
REVERE COPPER & BRASS, INC. 
REYNOLDS METALS COMPANY . 
REYNOLDS SPRING COMPANY 
RHEEM MANUFACTURING COMPANY 
RHODES, INC., M. H. ° 
RICHARDS-WILCOX MANUFACTURING 
COMPANY 


BELLEVILLE, N.J. 
OWOSSO, MICH. 
NEW YORK, N.Y. 
NEW YORK, N.Y. 
RAHWAY, N.J. 
LONG ISLAND CITY, N.Y. 
BRIDGEPORT, CONN. 
STAMFORD, CONN. 
LANSING, MICH. 


. CANTON, OHIO 
CLEVELAND, OHIO 
NEW YORK, N.Y. 
RICHMOND, VA. 
JACKSON, MICH. 
NEW YORK, N.Y. 
HARTFORD, CONN. 


AURORA, ILL. 
RICHFIELD OIL CORPORATION . LOS ANGELES, CALIF. 
RICHMOND ENGINEERING COMPANY RICHMOND, VA. 
RICHMOND SCREW ANCHOR COMPANY NEW YORK, N.Y. 
RIEDER BROTHERS PHILADELPHIA, PA. 
RIVERSIDE FOUNDRY, INC. BETTENDORF, IOWA 
ROBBINS ENGINEERING COMPANY . DETROIT, MICH. 
ROBBINS TIRE & RUBBER COMPANY TUSCUMBIA, ALA. 
ROBERTS BRASS MANUFACTURING 

COMPANY ° 
ROBERTSHAW-FULTON CONTROLS 

COMPANY GREENSBURG, PA. 
ROCHESTER PRODUCTS DIVISION, GMC ROCHESTER, N.Y. 
ROCKWELL MANUFACTURING COMPANY PITTSBURGH, PA. 
ROCKWOOD SPRINKLER COMPANY WORCESTER, MASS. 
RODGERS HYDRAULIC, INC. MINNEAPOLIS, MINN. 
ROGERS BROTHERS CORPORATION ALBION, PA. 
ROHM & HAAS COMPANY PHILADELPHIA, PA. 
RONSON ART METAL WORKS, INC. NEWARK, N.]J. 
ROPER CORPORATION, GEORGE D. . ROCKFORD, ILL. 
ROSS CARRIER COMPANY BENTON HARBOR, MICH. 
ROSS ENGINEERING CORPORATION, J. O. NEW YORK, N.Y. 
ROSS GEAR AND TOOL COMPANY LAFAYETTE, IND. 
ROSS-MEEHAN FOUNDRIES CHATTANOOGA, TENN. 
ROTARY ELECTRIC STEEL COMPANY DETROIT, MICH. 
ROY, INC., ROSS DETROIT, MICH. 
ROYAL TYPEWRITER COMPANY HARTFORD, CONN. 


DETROIT, MICH. 
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RUDEL MACHINERY COMPANY . NEW YORK, N.Y. 
RUDISILL FOUNDRY COMPANY ANNISTON, ALA. 
RUNDER PHOTO COMPANY, W. C. ST. LOUIS, MO. 
RUSSELL MANUFACTURING COMPANY MIDDLETON, CONN. 


RYERSON & HAYNES, INC.. . . . JACKSON, MICH. 


$S & S CORRUGATED PAPER MACHINERY 

COMPANY 
SACO-LOWELL SHOPS 
SAE STEELS . . 

SAFRAN PRINTING COMPANY 
SAGINAW MALLEABLE IRON DIVISION, 

GMc . . . . « «+ « «+ » SAGINAW, MICH. 
SAGINAW STEERING GEAR DIVISION, 

G@ac . . + ts wl hltl tlle «SAGINAW, BEECH. 
ST. CHARLES MANUFACTURING CO. ST. CHARLES, ILL. 
ST. CLAIR RUBBER COMPANY DETROIT, MICH. 
ST. LOUIS CAR COMPANY ST. LOUIS, MO. 
ST. LOUIS OPTICAL COMPANY ST. LOUIS, MO. 
ST. REGIS PAPER COMPANY NEW YORK, N.Y. 
SALEM ENGINEERING DIV., SALEM-BROSIUS, 

a. - 2 + « . 2m . SALEM, OHIO 
SALEM TOOL COMPANY ° SALEM, OHIO 
SAMPSEL TIME CONTROL, INC. . SPRING VALLEY, ILL. 
SANDERSON & PORTER NEW YORK, N.Y. 
SANDPAPER, INC. ROCKLAND, MASS. 
SARGENT & GREENLEAP, INC. ROCHESTER, N.Y. 
SAVAGE ARMS CORPORATION UTICA, N.Y. 
SCAIFE COMPANY PITTSBURGH, PA. 
SCHABERG-DIETRICH HARDWARE 

COMPANY 


BROOKLYN, N.Y. 
BOSTON, MASS. 
CLEVELAND, OHIO 
DETROIT, MICH. 


LANSING, MICH. 
SCHAIBLE COMPANY CINCINNATI, OHIO 
SCHLAGE LOCK COMPANY SAN FRANCISCO, CALIF. 
SCHLITZ BREWING COMPANY, JOSEPH MILWAUKEE, WIS. 
SCHLUETER MANUFACTURING COMPANY ST. LOUIS, MO. 
SCHWITZER-CUMMINS COMPANY INDIANAPOLIS, IND. 
SCOVILL MANUFACTURING COMPANY WATERBURY, CONN. 
SCULLIN STEEL COMPANY. . . ST. LOUIS, MO. 
SEALED POWER CORPORATION MUSKEGON HEIGHTS, MICH. 
SEAMAN MOTORS, INC. . 6 e MILWAUKEE, WIS. 
SEAMLESS RUBBER COMPANY NEW HAVEN, CONN. 
SEEGER REFRIGERATOR COMPANY . ST. PAUL, MINN. 
SEIBERLING RUBBER COMPANY ° . AKRON, OHIO 
SELMER, INC., H. & A., JESSE FRENCH & 

SONS PIANO DIVISION . . . NEW CASTLE, IND. 
SERVEL, INC. . . . EVANSVILLE, IND. 
SESSIONS CLOCK COMPANY - FORESTVILLE, CONN. 
SEXTON CAN COMPANY * EVERETT, MASS. 
SHAFER BEARING CORPORATION DOWNERS GROVE, ILL. 
SHAKEPROOFP, INC., DIV., ILLINOIS TOOL 

GEAR WORKS ELGIN, ILL. 
SHARON STEEL CORPORATION . SHARON, PA. 
SHEAFFER PEN COMPANY, W. A. FORT MADISON, IOWA 
SHEFFIELD CORPORATION . DAYTON, OHIO 
SHEFFIELD STEEL CORPORATION KANSAS CITY, MO. 
SHELL OIL COMPANY DETROIT, MICH. 
SHERWIN-WILLIAMS COMPANY CLEVELAND, OHIO 
SHRIVER & COMPANY, T. HARRISON, N.J. 
SILAS MASON COMPANY SHREVEPORT, LA. 
SILENT GLOW OIL BURNER 

CORPORATION  -s 
SIMMONS COMPANY 


September-October, 1951 


HARTFORD, CONN. 
NEW YORK, N.Y. 


SIMONDS SAW & STEEL COMPANY . FITCHBURG, MASS. 
SIMPLEX TIME RECORDER COMPANY GARDNER, MASS. 
SINGER MANUFACTURING COMPANY ELIZABETHPORT, N.J. 
SIVYER STEEL CASTING COMPANY MILWAUKEE, WIS. 
SKF INDUSTRIES, INC. . PHILADELPHIA, PA. 
SLAYMAKER LOCK COMPANY LANCASTER, PA. 
SLOSS-SHEFFIELD STEEL & IRON CO. BIRMINGHAM, ALA, 
SMITH & SONS CARPET COMPANY, 
ALEXANDER 
SMITH & WESSON, INC. 
SMITH COMPANY, S. MORGAN 
SMITH COMPANY, T. L. 
SMITH CORPORATION, A. O. 
SMITH, DRUM & COMPANY 
SMITH, INC. ° 
SMITH & CORONA TYPEWRITERS, INC., 
Lc. . . . © . SYRACUSE, N.Y. 
SNYDER MANUFACTURING 
COMPANY, H. P. . 
SOCONY-VACUUM OIL COMPANY 
SORENG MANUFACTURING 
CORPORATION 
SOUTH BEND LATHE WORKS 
SOUTHERN COACH MANUFACTURING 
COMPANY ° EVERGREEN, ALA. 
SOUTHERN NATURAL GAS COMPANY BIRMINGHAM, ALA. 
SOUTHERN STATES EQUIPMENT CORP. HAMPTON, GA. 
SOUTHLAND PAPER MILLS, INC. LUFKIN, TEX. 
SOUTHWEST STONE COMPANY . . DALLAS, TEX. 
SPALDING & BROS., INC., A. G. CHICOPEE, MASS. 
SPARKLER MANUFACTURING COMPANY MUNDELEIN, ILL. 
SPEAKER CORPORATION, J. W. MILWAUKEE, WIS. 
SPEED-O-PRINT CORPORATION CHICAGO, ILL. 
SPEED QUEEN CORPORATION RIPON, WIS. 
SPENCER CHEMICAL COMPANY KANSAS CITY, MO. 
SPERRY GYROSCOPE COMPANY GREAT NECK, N.Y. 
SPICER MANUFACTURING DIVISION, 
DANA CORPORATION 
SPRAGUE & CARLETON, INC. 
SPRAGUE ELECTRIC COMPANY . 
SPROUT, WALDRON & COMPANY 
SQUARE D COMPANY . 
STAMPING PRODUCTS & MANUFACTURING 
COMPANY ° 
STANDARD ASBESTOS MFG. COMPANY . 
STANDARD CONTAINER, INC. 
STANDARD FORGINGS CORPORATION 
STANDARD GAGE COMPANY 
STANDARD PRODUCTS COMPANY 
STANDARD RAILWAY EQUIPMENT 
MANUFACTURING COMPANY 
STANDARD SERVICE TIRE COMPANY 
STANDARD STEEL SPRING COMPANY 
STANDARD TUBE COMPANY 
STARLINE INCORPORATED . 
STEARNS-ROGERS MANUFACTURING CO. 
STEEL CITY ELECTRIC COMPANY 
STEEL IMPROVEMENT & FORGE CO. 
STEINHORST & SONS, INC., EMIL 
STERLING ENGINEERING COMPANY 
STERLING MOTOR TRUCK COMPANY 
STEVENS & COMPANY, J. P. * * 


YONKERS, N.Y. 
SPRINGFIELD, MASS. 
. YORK, PA. 
MILWAUKEE, WIS. 
MILWAUKEE, WIS. 
PHILADELPHIA, PA. 
FARGO, N.D. 


LITTLE FALLS, N.Y. 
DETROIT, MICH. 


SCHILLER PARK, ILL. 
SOUTH BEND, IND. 


TOLEDO, OHIO 
KEENE, N.A. 

NORTH ADAMS, MASS. 
MUNCY, PA. 
DETROIT, MICH. 


DETROIT, MICH. 
CHICAGO, ILL. 
MONTCLAIR, N.J. 
CHICAGO, ILL. 
POUGHKEEPSIE, N.Y. 
DETROIT, MICH. 


CHICAGO, ILL. 
SEATTLE, WASH. 
CORAOPOLIS, PA. 

DETROIT, MICH. 
HARVARD, ILL. 
DENVER, COLO. 
PITTSBURGH, PA. 
CLEVELAND, OHIO 
UTICA, N.Y. 
NEWARK, N.J. 
MILWAUKEE, WIS. 
NEW YORK, N.Y. 
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CHICAGO, ILL. 
ST. LOUIS, MO. 
BIRMINGHAM, ALA. 
PHILADELPHIA, PA. 
CINCINNATI, OHIO 


STEWART-WARNER CORPORATION 
STILE-CRAFT MANUFACTURERS, INC. 
STOCKHAM VALVES & FITTINGS 
STOKES MACHINE COMPANY, F. J. 
STOLLE CORPORATION . 
STONE & WEBSTER ENGINEERING 
CORPORATION ° NEW YORK, N.Y. 
STONER MANUFACTURING CORPORATION AURORA, ILL. 
STONER-MUDGE, INC. PITTSBURGH, PA. 
STRELINGER COMPANY, CHAS. A. DETROIT, MICH. 
STROMBERG TIME CORPORATION NEW YORK, N.Y. 
STRONG MANUFACTURING COMPANY SEBRING, OHIO 
STRONG STEEL FOUNDRY COMPANY BUFFALO, N.Y. 
STUART OIL COMPANY, D. A. CHICAGO, ILL. 
STUDEBAKER CORPORATION SOUTH %END, IND. 
SUN ELECTRIC CORPORATION CHICAGO, ILL. 
SUN OIL COMPANY . ° PHILADELPHIA, PA. 
SUPERIOR COACH CORPORATION LIMA, OHIO 
SUPERIOR STEEL CORPORATION CARNEGIE, PA. 
SUPREME KNITTING MACHINE COMPANY NEW YORK, N.Y. 
SURFACE COMBUSTION CORPORATION TOLEDO, OHIO 
SUSQUEHANNA MILLS, INC. NEW YORK, N.Y. 
SUTTON CORPORATION, O. A. WICHITA, KANS. 
SWAN-FINCH OIL CORPORATION NEW YORK, N.Y. 
SWANK, INC. ° ATTLEBORO, MASS. 
SWARD COMPANY, H. A. INWOOD, N.Y. 
SYLVANIA ELECTRIC PRODUCTS, INC. . NEW YORK, N.Y. 
SYMINGTON-GOULD CORPORATION DEPEW, N.Y. 
SYNTEX FABRICS, INC. WILLIAMSPORT, PA. 


TABER INSTRUMENT 
CORPORATION 
TALON, INC. ° 
TAYLOR & GASKIN, INC. 
TEMCO, INC. . 
TENNANT, SONS & COMPANY OF 
NEW YORK, C. « . NEW YORK, N.Y. 
TENNESSEE COAL IRON & RAILROAD 
COMPANY . . 
TENNESSEE CORPORATION . 
TENNESSEE EASTMAN COMPANY 
TENNEY ENGINEERING, INC. 
TERNSTEDT DIVISION, GMC 
TERRELL MACHINE COMPANY 
TEXAS GULF SULPHUR COMPANY 
TEXTILE MACHINE WORKS 
TEXTILEATHER CORPORATION 
THIOKOL CORPORATION 
THOMPSON PRODUCTS, INC. 
THOR CORPORATION 
TIMKEN-DETROIT AXLE COMPANY 
TIMKEN ROLLER BEARING COMPANY 
TIMMS SPRING COMPANY 
TITAN METAL MANUFACTURING CO. 
TITEFLEX, INC. 
TOKHEIM OIL TANK AND PUMP CO. FORT WAYNE, IND. 
TOLEDO SCALE COMPANY TOLEDO, OHIO 
TOWNSEND COMPANY . . . . NEW BRIGHTON, PA. 
TRACTOMOTIVE CORPORATION DEERFIELD, ILL. 
TRAILMOBILE COMPANY CINCINNATI, OHIO 
TRANSUE & WILLIAMS STEEL FORGING 
CORPORATION ae a er 


NORTH TONAWANDA, N.Y. 
MEADVILLE, PA. 
DETROIT, MICH. 

NASHVILLE, TENN. 


BIRMINGHAM, ALA. 
NEW YORK, N.Y. 
KINGSPORT, TENN. 
NEWARK, N.J. 
DETROIT, MICH. 
CHARLOTTE, N.C. 
NEW YORK, N.Y. 
READING, PA. 
TOLEDO, OHIO 
TRENTON, N.J. 
CLEVELAND, OHIO 
CHICAGO, ILL. 
DETROIT, MICH. 
CANTON, OHIO 
ELYRIA, OHIO 
BELLEFONT, PA. 
NEWARK, N.J. 


ALLIANCE, OHIO 
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MIDLAND, PA. 
RICHMOND, VA. 
EAST TROY, WIS. 
KENOSHA, WIS. 
BUFFALO, N.Y. 
ALLENTOWN, PA. 
WALLINGTON, N.J. 
TULSA, OKLA. 
SYCAMORE, ILL. 
RACINE, WIS. 
MASSILLON, OHIO 


TREADWELL CONSTRUCTION COMPANY 
TREDEGAR COMPANY 

TRENT TUBE COMPANY 

TRI-CLOVER MACHINE COMPANY 
TRICO PRODUCTS CORPORATION 
TROJAN POWDER COMPANY 

TUBE REDUCING CORPORATION 

TULSA WINCH DIVISION, VICKERS, INC. 
TURNER BRASS WORKS 

TWIN DISC CLUTCH COMPANY . 

TYSON BEARING CORPORATION 


DETROIT, MICH. 
CAMBRIDGE, MASS. 
NEW YORK, N.Y. 
NEW YORK, N.Y. 


UDYLITE CORPORATION 
ULTRASONIC CORPORATION 
UNDERWOOD CORPORATION 
UNION BAG & PAPER CORPORATION 
UNION CARBIDE AND CARBON 

CORPORATION ° NEW YORK, N.Y 
UNION METAL MANUFACTURING COMPANY CANTON, OHIO 
UNION SWITCH & SIGNAL COMPANY SWISSVALE, PA. 
UNITED AIRCRAFT CORPORATION EAST HARTFORD, CONN. 
UNITED-CARR FASTENER 

CORPORATION CAMBRIDGE, MASS. 
UNITED CHROMIUM, INC. NEW YORK, N 
UNITED ENGINEERING & FOUNDRY CO. PITTSBURGH, PA. 
UNITED METAL BOX COMPANY NEW YORK, N.Y. 
UNITED MOTORS SERVICZ DIVISION, GMC DETROIT, MICH. 
UNITED SERVICE AND SUPPLY, MARVEL 

CARBURETOR SALES COMPANY LOS ANGELES, CALIF. 
UNITED SHOE MACHINERY CORPORATION BOSTON, MASS. 
UNITED SPECIALTIES COMPANY CHICAGO, ILL. 
UNITED STATES AIR CONDITIONING 

CORPORATION 
U. S. MACHINE CORPORATION . 
UNITED STATES PIPE AND FOUNDRY 

COMPANY “ BURLINGTON, N.J. 
UNITED STATES RADIATOR CORPORATION DETROIT, MICH. 
UNITED STATES RUBBER COMPANY. NEW YORK, N.Y. 
UNITED STATES SPRING AND BUMPER 

COMPANY ° LOS ANGELES, CALIF. 
UNITED STATES STEEL COMPANY PITTSBURGH, PA. 
UNITED STATES STEEL SUPPLY COMPANY CHICAGO, ILL. 
UNITED STATES TIME CORPORATION WATERBURY, CONN. 
UNITED TRANSPORTS, INC. OKLAHOMA CITY, OKLA. 
UNITED TUBE CORPORATION OF OHIO CLEVELAND, OHIO 
UNIVERSAL BUTTON FASTENING AND 

BUTTON COMPANY 
UNIVERSAL MANUFACTURING 

COMPANY 
UNIVERSAL MATCH CORPORATION 
UNIVERSAL OIL PRODUCTS COMPANY . 
UNIVERSAL PRODUCTS COMPANY DEARBORN, MICH. 
UNIVERSAL WINDING COMPANY CRANSTON, R.I- 
UTILITY APPLIANCE CORPORATION LOS ANGELES, CALIF- 


MINNEAPOLIS, MINN. 
LEBANON, IND. 


DETROIT, MICH. 


SARANAC LAKE, N.Y. 
ST. LOUIS, MO. 
CHICAGO, ILL, 


VANDERCOOK & SONS, INC. CHICAGO, ILL. 
VAN DORN IRON WORKS COMPANY CLEVELAND, OHIO 
SPRINGFIELD, MASS, 
HARTFORD, CONN. 
CHICAGO, ILL. 
CHICAGO, ILL. 


VAN NORMAN COMPANY 
VEEDER-ROOT, INC. 

VELSICOL CORPORATION 

VERSON ALLSTEEL PRESS COMPANY 
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VIBRADAMP CORPORATION 
VICKERS, INC. 
VICTOR ADDING MACHINE COMPANY 
VICTOR MANUFACTURING & GASKET 
COMPANY CHICAGO, ILL. 
VICTORY PLASTICS COMPANY HUDSON, MASS. 
VIKING TOOL & MACHINE CORPORATION BELLEVILLE, N.J. 
VIKON TILE CORPORATION WASHINGTON, N.J. 
VIRTUE BROS. MANUFACTURING 
COMPANY 


JACKSON, MICH. 
DETROIT, MICH. 
CHICAGO, ILL. 


LOS ANGELES, CALIF. 
VISKING CORPORATION CHICAGO, ILL. 
V-M CORPORATION . BENTON HARBOR, MICH. 
VOLCO BRASS AND COPPER COMPANY KENILWORTH, N.]. 
WADE ELECTRIC PRODUCTS COMPANY STURGIS, MICH. 
WAGNER ELECTRIC CORPORATION ST. LOUIS, MO. 
WAGNER MALLEABLE IRON COMPANY DECATUR, ILL. 
WALDES KOHINOOR, INC. LONG ISLAND CITY, N.Y. 
WALKER MANUFACTURING COMPANY OF 

WISCONSIN 
WALL COLMONOY CORPORATION 
WALTERS MANUFACTURING COMPANY 
WALTHAM WATCH COMPANY 
WALWORTH COMPANY . NEW YORK, N.?. 
WARD LAFRANCE TRUCK CORPORATION ELMIRA, N.Y. 
WARE BROTHERS DIVISION, CHICAGO ROLLER 

SKATE COMPANY CHICAGO, ILL. 
WARNER & SWASEY COMPANY CLEVELAND, OHIO 
WARNER ELECTRIC BRAKE & CLUTCH 

COMPANY BELOIT, WIS. 
WARREN BROTHERS ROADS COMPANY CAMBRIDGE, MASS. 
WARREN FOUNDRY & PIPE CORPORATION NEW YORK, N.Y. 
WARREN WEBSTER & COMPANY CAMDEN, N.jJ. 
WATERBURY COMPANIES, 

INCORPORATED ° WATERBURY, CONN. 
WATERBURY FARREL FOUNDRY & MACHINE 

COMPANY WATERBURY, CONN. 
WATTS REGULATOR COMPANY . LAWRENCE, MASS. 
WAUKESHA MOTOR COMPANY . . WAUKESHA, WIS. 
WAYNE DIE & TOOL CORPORATION DETROIT, MICH. 
WAYNE PUMP COMPANY FORT WAYNE, IND. 
WEATHERHEAD COMPANY CLEVELAND, OHIO 
WEBB COMPANY, JERVIS B. DETROIT, MICH. 
WEIRTON STEEL COMPANY WEIRTON, W. VA. 
WELCH INDUSTRIES, INC. TAUNTON, MASS. 
WELLMAN COMPANY, S K. CLEVELAND, OHIO 
WERNER COMPANY, R. D. GREENVILLE, PA. 
WEST BEND ALUMINUM COMPANY . WEST BEND, WIS. 
WEST POINT MANUFACTURING COMPANY BOSTON, MASS. 
WEST SIDE MACHINE WORKS, INC. KANSAS CITY, KANS. 
WEST TIRE SETTER COMPANY ROCHESTER, N.Y. 
WESTERN ELECTRIC COMPANY NEW YORK, N.Y. 
WESTERN FELT WORKS CHICAGO, ILL. 
WESTERN FOUNDRY COMPANY CHICAGO, ILL. 
WESTERN GEAR WORKS LYNWOOD, CALIF. 
WESTINGHOUSE AIR BRAKE COMPANY WILMERDING, PA. 
WESTINGHOUSE ELECTRIC 

CORPORATION ° PITTSBURGH, PA. 
WESTMORELAND METAL MANUFACTURING 

COMPANY ° : PHILADELPHIA, PA. 
WHEEL TRUEING TOOL COMPANY DETROIT, MICH. 
WHEELER CORPORATION, FOSTER. . NEW YORK, N.Y. 


September-October, 1951 


RACINE, WIS. 
DETROIT, MICH. 
OAKMONT, PA. 

. WALTHAM, MASS. 


WHEELING, W. VA. 
CAMBRIDGE, MASS. 
CHATTANOOGA, TENN. 
ST. JOSEPH, MICH. 
CLEVELAND, OHIO 
ST. LOUIS, MO. 


WHEELING STEEL CORPORATION 
WHEELOCK, LOVEJOY & COMPANY 
WHELAND COMPANY 

WHIRLPOOL CORPORATION 
WHITE MOTOR COMPANY 

WHITE RODGERS ELECTRIC COMPANY . 
WHITE SEWING MACHINE 

CORPORATION 
WHITEHEAD & KALES COMPANY 
WHITIN MACHINE WORKS 
WHITING & DAVIS COMPANY 
WICKES CORPORATION 
WIEGAND COMPANY, EDWIN L. 
WILCO PRODUCTS, INC. 

WILCOX FORGING CORPORATION 
WILLARD STORAGE BATTERY CO. 
WILLIAMS & COMPANY, J. H. 
WILLOUGHBY CHEVROLET COMPANY 
WILLYS-OVERLAND MOTORS, INC. TOLEDO, OHIO 
WILMINGTON CASTING COMPANY WILMINGTON, OHIO 
WINCHESTER REPEATING ARMS CO. NEW HAVEN, CONN. 
WINTER-WEISS COMPANY DENVER, COLO. 
WIPING MATERIALS, INC. ST. LOUIS, MO. 
WIREMOLD COMPANY HARTFORD, CONN. 
WISCONSIN MOTOR CORPORATION MILWALKEE, WIS. 
WOLFE, HARRY M. CHICAGO, ILL. 
WOLVERINE FABRICATING & MANUFACTURING 

COMPANY INKSTER, MICH. 
WOLVERINE TUBE DIVISION, CALUMET & HECLA 

CONSOLIDATED COPPER COMPANY DETROIT, MICH. 
WOOD COMPANY, R. D. PHILADELPHIA, PA. 
WOOD MANUFACTURING COMPANY, 

JOHN . . . : ; CONSHOHOCKEN, PA. 
WOOD-MOSAIC COMPANY LOUISVILLE, KY. 
WORCESTER PRESSED STEEL 

COMPANY 
WORCESTER STAMPED METAL 

COMPANY 
WORCESTER TAPER PIN COMPANY 
WORDEN-ALLEN COMPANY 
WORTHINGTON PUMP & MACHINERY 

CORPORATION 
WROUGHT IRON RANGE COMPANY 
WYANDOTTE CHEMICALS 

CORPORATION 
WYANDOTTE PAINT PRODUCTS 

COMPANY . 

WYCKOFF STEEL COMPANY 
WYSONG & MILES COMPANY 


CLEVELAND, OHIO 
RIVER ROUGE, MICH. 
WHITINSVILLE, MASS. 
PLAINVILLE, MASS. 
SAGINAW, MICH. 
PITTSBURGH, PA. 
ORANGE, N.J. 

. MECHANICSBURG, PA. 
CLEVELAND, OHIO 
BUFFALO, N.Y. 
RICHMOND, IND. 


WORCESTER, MASS. 


WORCESTER, MASS. 
WORCESTER, MASS. 
MILWAUKEE, WIS. 


HARRISON, N.J. 
ST. LOUIS, MO. 


WYANDOTTE, MICH. 


WYANDOTTE, MICH. 
PITTSBURGH, PA. 
GREENSBORO, N.C. 


CLEVELAND, OHIO 
YORK, PA. 

YORK, PA. 
RACINE, WIS. 


YODER COMPANY 

YORK CORPORATION 

YORK~SHIPLEY, INC. 

YOUNG RADIATOR COMPANY 

YOUNG SPRING & WIRE CORPORATION, 
L.A. . , ‘ . . DETROIT, MICH. 

YOUNGSTOWN SHEET & TUBE 
COMPANY 

YOUNGSTOWN STEEL DOOR CO, 


YOUNGSTOWN, OHIO 
CLEVELAND, OHIO 


CHICAGO, ILL. 
CHICAGO, ILL. 


ZENITH RADIO CORPORATION 
ZIM MANUFACTURING COMPANY . 
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